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LOI NOI DAU 


Chug vo'i su'phut tricu eiia nen kinh tv qude chin, ngdnh xdy difng not cluing 
vd xay ching giao thong noi rieng chug phut trien vo'i toe do nit nhanh. NhTfng 
eong trinh lo'n hum leu ngux rang iihivii nliif nhd cao tang, can edng, sail hay, 
hen rang... halt het cue edng trinh nay den phui dung to'i indng roe. Dae diet 
khi xdy difng cue edit hin vital khan do tit 50m den luing tram met tren he indng 
eoe dltd'ng kinh hiu. ehieu ddi eoe hin trong dien kien dia chat phife tap nliif ed 
iillicit hip dot yen. ed easin', hade O' noi nii'd't sail... Id mol trong nlui'ng tlideh 
thug Id’ll ddi vo'i iigdnli xdx dung edng trinh giao thong. 

Tux nhien eho den nay. eiuig vo'i cue edng nghe due hang edn hang vd due 
day plidn doqu thi eong nghe tlii edng eoe hang plufo'ng phdp klioan nhoi dd 
du'p'e phut trien liieu qua 0 nude ta. Car edng nghe thi edng eoe khoan nhoi 
ditd'ng kinh Ida da gnu quxet vac van de k v thudt indng sail trong nen dia chat 
plate tap. da fan the elm dong eho ngdnh xdy ditug edng trinh giao thong, kliong 
nlui'ng trong thi eong ede ei'nig trinh edn Ion mu eho ed edng trinh edng hien, 
eung sting, nha t ao fang... 

Cuou such "Coe khoan nhoi trong eong trinh giao thong " du'p'e hien soon 
vo'i long moiig nidi eung cap mo! tai lieu ilium khao eho cue ky sit xdy difng 
giao thong khi duet ke ( dug nliif khi tin edng indng eoe khoan nhoi; Mot so thi 
da vc kinh iig/uem tin i ong vd tint tai eoe khoan nhoi eho edng trinh edn o' ed 
mien l>dc. Truug. Nam < uu nude ta dd du'p'e gio'i thien trong sdeh. Thain gia 
hien soun gain ede tde gia: 

- dCtS.l S. Nguyen \ iet Ii uug elm hien vd vie! ede eliu'o'ug 1, 2. 3. 4. 

- lli.S. Le Thanh Idem vie'/ edn ehifo’ng 5. h. 

Sdeh du'p'e hien soon Ian dan. elide klid/ig trdnli khdi thien sot. ede tde gia 
niong iiIuiii du'o'e sit plie hinli gdp y ct 'iu doe gia de hodn thien sdeh eho Idn .unit 
hail sail vd xin chan thd/ih <am o'n. 

7 hit tit hen he \in git: ve Nha \uat han Nay dung - 37 Le Dai Hdnh - lid Noi, 
hodn hen he trite Hep vo'i tde gia theo so dien thoai Oh 13.555.194; Email: 
viefii uugng (a hn.vnn.vii. 


Cac tiic "ia 



Chtfo'ng I 

AP DUNG MONO COC KHOAN NHOI 
TRONG XAY DlfNG CAU 


1.1. MO DAU 

Xay dung cac cau ldn virot khau do tu 50 m den hang tram met tren he mong coc dudng 
kmh Ion, chichi dai coc Ion trong di£u kien dia chat phiic tap nhu co nhieu lop dat yeu, hoac 
co casto, hoac a noi nude sau la mot trong nhung thach thuc ldn ddi vdi Nganh xay dung 
cong trinh giao thong. 

Clio den nay cung vdi cac cong nghe due h5ng can hang va due day phan doan th'i cong 
nghc thi cong coc bang phuemg phap khoan nhoi co dudng kmh 1,0 4- 2,5m da duoc phat 
tricn hieu qua a nude (a. Lan dau tien nganh xay dung cau da ung dung cong nghe coc 
khoan nhoi dudng kmh (f)l,4m ha sau 30m khi thi cong cau Viet Tri. Den nay viec thi cong 
coc khoan nhoi co dudng kfnh tu 1 -r 2m ha sau trong dat tu 40 4- 60m, tham chi sau den 
80 - 100 m dang la giai phap chu yeu de giai quyet ky thuat mong sau, trong cac di6u kiSn 
dia chat dat yeu hoac plurc tap eho cac cong trinh vuert nhip ldn. Loai coc khoan nhoi 
dudng kmh ldn nay da diroc xay dung a hail het cac cau ldn trong khoang 5 nam gfin day 
nhu' can Viet Tri, Song Gianh, Ham Kong, Dudng. Bac Giang, Dap Cau, Hoa Binh, Quan 
Hau (Hoa Binh), Lac Quan (Nam Dinh) (dudng kfnh (j)l,5m sau 84m), Tan Dc, Quy Cao, 
Non Nude, Kicm v.v... d mifin Bac. midn Trung va nhung cau d mifin Nam nhu My Tliuan 
(dudng kfnh (j)2,5m sau 100m), c;iu Binh Phudc TP. lid Chi Minh (dudng kfnh <J)2,0m sau 
ho'n 8()m), v.v... 

Cac cong nghc thi cong coc khoan nhdi dudng kmh ldn da giai quyet cac van dd ky thuat 
mong sau trong nen dia chat phiic tap, d nhung noi ma cac loai coc dong bang biia xung 
kfch hay biia rung co mat cat vuong hoac iron vdi dudng kmh nho (j) < 60cm, loai coc ong 
thep khong thuc hien duqc hoac cluing doi hoi kinh phf xay dung rat cao, tien do thi cong 
kco dai va hon nua co thd khong dam bao do bdn cong trinh. 

Cong nghc thi cong coc khoan nhoi dudng kinh ldn da tao the clui dong cho nganh xay 
dung cong trinh giao thong ciia nude ta, khong nhung trong thi cong cac cong trinh cau ldn 
ma cho ca cong trinh cang bien. cang song, nha cao tang. Dc lim hicu phan tich, danh gia 
mot so chi tieu v6 kinh tc, ky thuat ciia dang mong coc nay can cd thdi gian nghien cuu 
viec ting dung no vao cac cong trinh xay dung da qua v;i tong ket cong nghc, dua ra nhan 
xct nit kinh nghiem cho cac cong trinh tuong lai khiic. 
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1.2. KHAI QUAT VE DAC DIEM SU'DUNG MONO C’OC KHOAN N1101 TRONG 
XAY DUNG CONG TRINH G1AO THONG 

Hien nay, nganh xay dung a nuoc ta da dat dupe nhimg thanh tuu dang ke, nhat la trong 
cong nghe xay dung n6n mong noi chung va trong xay dung mong coc noi rieng . Chung ta 
da co cac phuong tien, thict bi thi cong va kiem tra chat lirong kha hien dai, cho non vice 
lira chon mong coc khong hi rang bupc do thicu thict bi nfra. Trong xay dung cong trinh 
viec lira chon dang mong coc hop ly la mot trong nhirng yen to then chot cjiiyet dinh den dp 
an toan, tin cay va gia thanh hop ly mang lai hien qua kinil to. 

Coc khoan nh6i (hay con goi coc do be tong tai cho) dupe tao ra bang mot qua trinh 
nhi£u cong doan gom: dung thict bi may khoan hoac dao dat de tao 16 trong dat toi eao do 
thiet ke, ha long cot thep vao trong 16 khoan, do be tong lai cho de tao thanh coc be long 
cot thep. 

Coc khoan nh6i co kfch tluroc mat cat, chi6u dai coc lo'n (duong kmh coc toi 300cm, 
chiPu dai coc co the dai den 120m), chin dupe tai trong ngang Ion. So vai cac loai coc khac 
(tru coc ep) thi coc khoan nhoi thi cong thuan lpi trong cac vung gan cong trinh da xay 
truofc, trong khu dong dan cir. Qua trinh thi cong it gay anh hirong den cac cong trinh ben 
canh va khong gay tieng 6n Ion. V6i dac dieim thi cong la cong doan khoan tao 16 di truoc 
nen co the’ kiem tra lai dieu kicn dia chat cong trinh ciia tirng coc va co the de dang thay doi 
kich thuPc, nhat la chieu sau de’ phu hop vai dieu kicn dia chat cong trinh tlurc te; 

Pham vi up dung ( ha coc khoan nhoi: 

H Diich hpp voi cac loai nen dat da, ke ca vung co hang casta; 

+ Tltich hop cho cac cong trinh can Ion, tai trong nang, dia chat nen mong la dat yen 
hoac co dia tang thay doi phii'c lap. 

+ Thich hpp cho nen mong cac cong trinh can virol xay dung trong thanh pho hay di qua khu 
dan cu dong due vi no dam dao dupe cac van de vc moi tru'ong cung nhu tien do thi cong can 

+ Thich hpp cho mong co tai trong Ion nhu: Nha cao tang co tang ngam, cac cong trinh 
cau (cau dam gian don, can khung T. can dam lien hop lien tuc, cau treo day xien, nhat la 
khi ket cau nhip sieu t!nh vupt khau do Ion, tai trong truyen xuoiig mong Ion ma lai you cau 
lun rat it hay hau nhu khong kin). 

Tuy nhien khi chon phuong an coc khoan nhoi can phdi xet den cac nhuoc diem sau: 

• Gia thanh tren lm dai coc hien van con cao so voi cac loai hinh coc dong, coc ep, 
coc rung ha; 

• Viec kiem tra chat lirpng coc khoan tlurPng chi thuc hien dupe sau khi da thi cong 
xong coc. Chi phi cho thict bi kiem tra chat lirpng tuong doi cao. Thi nghiem tlur tai 
coc phirc tap va gia thanh cao; 

• Suat huy dong cuoiig do vat lieu cau tao coc thap; 

• Chat lirpng coc tiiy thupc trinh do va cong nghe d6 be tong coc; 
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• Muc do chiet giam ma sat mat hen coc va sire khang mui coc nhieu hon so voi cac 
loai coc khac; 

• De sut thanh vach 16 khoan trong giai doan tao 16, didu nay anh huong den tfnh chat 
lam vide ciia dat xung quanh coc, tai chan coc, lam thay doi kich thuroc tid't dien coc, 
tang khoi lirong be tong va trong lirpng ban than coc mot each vo fch; 

• Chi pin khao sat dia chat cong trinh cho viec thiet ke mong coc khoan nhoi cao hon 
nhieu so voi mong coc khac. Boi vi, vide thiet ke coc khoan nh6i c^n bidt chi tiet vd 
cac tfnh chat co-ly- hoa cua dat, nude, can dir bao dung vd cac hien tuong cat chay, 
dat sap.v.v.. . 

1.3. M0T SO TRU0NG HOP AP DUNG MONG COC KHOAN NHOI TRONG CAC 
CONG TRINH CAU 

Trong nhirng nam gan day ciing voi sir phat trie’ll cac cong trinh xay dung co quy mo 
Ion trong cac nganh xay dung cong nghiep, nha cao tang. Mong coc khoan nhoi cung da 
duuc nghien ciru va ap dung nhieu trong xay dung can duong, ben cang a nhirng vung dat 
yen, dia chat phire tap dien hinh nlur sau: 

1.3.1. Mot so truong hop dien hinh 

- Mong tru cau Viet Tri (Phii Tlio) sir dung 36 coc khoan nhoi duong kmh 130cm, dai 
29m, klui nang chiu tai ctia coc 800 + 840T. Coc xuyen qua dia tang cat-da granite phong 
hoa, chan coc lira tren da granite ngu\dn khoi bang may khoan TRC 1500 cua Nhat, trong 
thi cong da uifr on dinh vach 16 khoan bam’ nude: 

»- -c- c 

- Miing tru ciiu Dong Kinh (Lang Son) sir dung 8 coc khoan nhoi duong kmh 100cm, dai 
10 a- 15m, kha nang chiu tai ciia coc 500 a- 60032 Coc xuyen qua dia tiing co hang dong 
casto, chan coc tua tren ndn da voi . Thi cong bang may khoan GPS 1500 cua Trung Quoc; 

- Mong mo tru cau song Gianh (Quang Binh) dung 44 coc khoan nhoi duong kinh 
130cm. dai 32 a- 35m, kha nang chiu tai cua coc 850 a- 1000T. Coc xuyen qua dia tang lop 
set-set deo mem deii dco ciing. ngam vao tang cuoi 2-3m. Thi cong bang may khoan TRC 
1500 cua Nhat, giu on dinh vach 16 khoan bang ong vach va dung dich bentonite; 

- Mong mo tru cau Hoa Binh (Hoa Binh) dung coc khoan nhoi duong kmh 150cm, dai 
35 a- 40m, kha nang chiu tai ciia coc 760 a- 800T. Coc xuyen qua dia tang lop set-cat-cuoi- 
da phicn thach phong hoa, chan coc lira tren nen da piiie’n thach nguyen khoi. Tlii cong 
biing nuiy khoan BS-680-R ciia Diic. giu on dinh vach 16 khoan bang ong vach va dung 
dich bentonite; 

- Mong mo tru cau Lac Qiu'in (Nam Dinh) dung coc khoan nhoi duong kmh 150cm, dai 
85m, kha nang chiu tai cua coc 920 + 950T. Coc xuyen qua dia tang set chay den set deo 
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rr>6m, ngam vao tang cat chat 2-3m , Thi cong bang may khoan BS-680-R cua Dire, giu on 
dinh vach 16 khoan bang ong vach va dung dich bentonite; 

- Mong tru neo va tru thap phan cau chfnh can My Thuan, sir dung 36 coc khoan nhoi 
dudng kfnh 250cm, dai 55 ~ 100m, kha nang chin tai cua coc 3900T. Coe xuyen qua dia 
tdng set chay den set deo min, ngam vao tang cat chat 2-3m bang gau ngoam h'mh ban cau 
KD F3-2400 E(S) cua Due, giu on dinh vach 16 khoan bang ong vach va dung dich 
bentonite, xem hinh 3-1; 

- Mong mo tru cdu Thi Nghe 2-TP. Ho Chi Minh, dung 40 coc khoan nhoi dud'ng kfnh 
100cm, dai 33 4- 37m, kha nang chiu tai cua coc 600 -4 750T. Coc xuyen qua dia tang cat 
set deo, cat hat trung den tho rai rac den chat vua, ngam vao tdng set cung 3,27 - 6m. Tlii 
c6ng bdng may khoan BS-680-R cua Due, giu on dinh vach 16 khoan bdng ong vach va 
dung dich bentonite; 

- Mong mo tru cdu Binh Di6n- TP. Ho Chf Minh, dung 40 coc khoan nh6i duang kfnh 
100cm, dai 33 4- 37m, kha nang chiu tai cua coc 600 4- 750T. Coc xuyen qua dia tang cat 
set deo, cat hat trung den tho roi rac den chat vua, ngam vao tang set cung 3,27 - 6in. Tin 
cong bdng may khoan BS-680-R cua Dure, giu on dinh vach 16 khoan bang ong vach va 
dung dich bentonite; 

- Mong mo tru cau Dien Bien Phii-TP. Ho Chf Minh, dung coc khoan nhoi duang kfnh 
100cm, dai 39.6m, kha nang chiu tai cua coc 600 -r 750T. Coc xuyen qua dia tang cat set 
deo, cat hat trung den tho rai rac den chat vua, ngam vao tang set cung 3,27 - 6m . Thi cong 
bdng may khoan BS-680-R cua Due, giu on dinh vach 16 khoan bang ong vach va dung 
dich bentonite; 

- Mong mo tru cau vuqt duang Le Thanh Ton nci dai - TP. H6 Chf Minh, dung coc 
khoan nhoi duong kfnh 160cm va 60cm, dai 45-49m, kha nang chiu tai cua coc 
200 4- 900T. Coc xuyen qua dia tang cat set deo, cat hat trung den tho rai rac den chat vua, 
ngam vao tang set cung 3,27 - 6m bang may khoan BS-680-R cua Due, giu 6n dinh vach 16 
khoan bang ong vach va dung dich bentonite; 

- Cau Binh Phuac bde qua s6ng Sai Gon nam tren tuyen Quoc 16 1A du an duang Xuyen 
A co mong tru cau nhip chfnh (so d6 nhip clifnh lien tuc 48,9m + 61m + 48,9m) gom 16 
coc khoan nhoi duang kfnh 4> 2(X)cm, dai 80m, kha nang chiu tai tu 870,3 -r 903,5T. Coc xuyen 
qua cac lap dia tang bun set, cat pha, cat hat min va ngam vao lap set chat 2 4- 3rn. TTii cong 
bdng may khoan BS-680-R cua Due, giu on dinh vach 16 khoan bdng ong vach va dung 
dich bentonite, xern hinh 3-2; 

- Cau To Chau (Kien Giang) tren Quoc 16 80 co phan nhip chfnh la dam hop lien tuc be 
tong cot thep du ung lire (55m + 90m + 55m) dat tren tru co mong gom 12 coc khoan nhoi 
duorng kfnh 4> 150cm chieu dai coc 36m; 


8 



I -3.2. Mot so nhan xet 

Qua kinh nghiem ap dung ciia cac loai coc dong, coc ep, coc ong (rung ha coc), coc 
thep, coc lion hop va coc khoan nhoi cho ca nude noi chung nhu da trinh bay d tren, co the 
rut ra dupe mot vai nhan xet nhu sau: 

- Coc khoan nhoi thirdng dupe dung cho mot so mong cong tr'inh dac biet nhu: co tai 
trong Ion va chi6u dai Ion, trong dieu kien moi trudng co yeu cau khat khe, v.v... V'i uu 
diem cua no dap ung dupe cac yeu cau do. 

- Rich thude cua coc thay doi trong khoang kha rong: dudng kinh tu 40mm4-2500mm, 
ca biet dudng kinh coc co the len den 3000mm (se dupe dung cho xay dung cau Can Tha), 
chicu dai ldn ban 100m, ca biet 120m (cau Can Tho); vdi kha nang chiu lire tir 75 tan den 
hem 4000 tan; 

- Phucmg phap thi cong thtrdng la khoan tao Id bang thiet bi khoan chuyen dung dac biet 
la dung thiet bj dao gan ngoam, giir 6n dinh thanh vach bang ong chong thep ket hop vdi 
dung dich bentonite. Tuy theo difiu kien dia chat va dieu kien thi cong ma sir dung cac loai 
thiet hi khac nhau, nhung chu yeu gom cac dang chmh nhu sau: 

+ May khoan gau xoay: dupe su dung doi vdi dia chat la cat, dat soi san, cat pha cuoi soi 
(cac mo tru tren can hoac khi co the' dap dao nhan tao dfi thi cong). 

a- May khoan theo nguyen ly tuan hoan ngupc: dupe dung cho cac tru cludi song, co 
nude ngap, khoan viio tang da goc hay da phong hoa nhu trudng hop tru 2, tru 3 cau 
Viet Tri, cac tru cau Ham Rong, cau Gianh 

-t- May khoan vach xoay; dupe dimg cho cac cong trinh co tang dia chat phuc tap, vf du 
co tang cat chay, hoac cac cong trinh giin nhung cong trinh hien da co trude nhu trong cac 
du an ciiu dudng sat Ha Noi - thanh pho Ho Chi Minh, v.v... 

Tuy nhien trong nhieu du an cau da sir dung ket hop cac loai thiet bi khac nhau de phat 
huy the manh cua moi loai, vf du dung may khoan g^u xoay ED 4000 d6 khoan tang dat cho 
cac tru tren can cua cau Ham Rong (vi toe do khoan dat cua loai may nay rat nhanh), sau do 
dung may khoan theo nguyen ly tuan hoan ngupc TRC de khoan tiep vao tang da goc. 

- Doi vdi nude ta, cong nghe mong coc khoan nhoi da dupe cac nha thau ap dung thanh 
thao trong xay dung cau. Tuy nhien vi kinh nghiem thiet ke, thi cong va kie’m tra chat lupng 
coc khoan nhoi co dudng kinh ldn tu ^ 1500mm ^ (j>3000mm chua nhi6u nen thirdng gap 
mot sp sir co trong thi cong lam anh hudng den chat lupng va gia thanh xay dung; 

- Xet ve kha niing chin lire day ngang do chuyen vi co ket ldn ciia nen dat gay ma sat am 
len he mong coc cua cac cong trinh cau xay dung d khu virc dia chat dat yeu, hoac co dia 
tang thay ddi phuc tap, thi coc khoan nhoi to ra co uu diem hon so vdi cac loai coc dong, 
coc ep. 
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Hinh 1-2: Mai (h'fn g ini can - mat hang ho in' coc khoan nhoi, Can BP 


1.4. VECAC TIEU CHUAN THIET KE, T1EU CHUAN THI CONG VA NGHIEM THU 
MONG COC KHOAN NHOI TRONG CAC CONG TR1NH CAU 

Bo Giao thong Van uii va Bo Xav dung da ban hanh mot so licit chuan co lien quan den 
cong tac khao sat, thict kc thi cong va nghiem thu coc khoan nhoi. Co the lict kc nlnr sau: 

- Quy trinh khoan tham do dia chat cong tnnh mang ky hieu 22TCN- 82-1985. 

- Khao sat dia ky Uniat phuc vii cho thiet ke va thi cong mong coc mang ky hieu 
20TCN- 160-1987. 

- Cac phirong pitap tin nghiem coc hicn tnrong, 20 TCN 82-1982. 

- Coc khoan nhoi - Yen can vc chat lirpng thi cong ECXD 206-1998. 

- Tieit chuan thi cong \ a nghiem lint cac cong tac vc nen mong T'CXD 79-1980. 












- Tieu chuan thi cong va nghiem thu coc khoan nhdi 22TCN- 2000. 

- Tiai chuan thiet ke cau 22TCN 272-2001. 

Rat nhieu cong tac lien quail den phuong phap danh gia chat lirqng coc khoan nhdi bang 
cac phircmg phap hien dai nhu phuong phap sieu am, phuong phap tlur dong bien dang nho, 
phuong phap thu dong bien dang Ion, phuong phap tia phong xa, phuong phap dung hop 
Ostenberg. v.v... chua cd cac tieu chuan Viet Nam quy dinh ky cu the. Trong cac tru'dng 
hop do, chung ta thudng ap dung cac tieu cluuln nude ngoai nhu AASHTO cua Hoa Ky, BS 
cua Anh, AS cua Australia, v.v... 

Ve cong tac khao sat dia chat thuy van cong trlnh: Hien nay chung ta van dung each 
khao sat thu thap so lieu cho loai coc due sdn de ap dung cho coc khoan nhdi, nen khdng 
phu hop cho viec thiet ke va thi cong cung nhu chua du doan trude dupe cac su cd co the 
xay ra cho coc khoan nhdi. 

V6 tmh loan thiet ke thi trude day cac tieu chuan thiet ke trong nude ta thudng chit ycu 
la dua tren lieu chuan thiet cua mot so nude, chang han nhu: 20TCN 21-86 dua theo tieu 
chuan thiet kc cua Lien Xo, TCXD 195 - 1997 dua theo tieu chuan thiet kc ISO. Hien nay 
Bd Giao thorn: van tai da ban hanh Tieu chuan thiet kd cau 22TCN 272 - 2001 dua tren 
Tieu chuan thiet ke ASSHTO - LRFD - 1998 cua My. Tuy Tieu chuftn nay con tuung ddi 
mdi so vdi da so don vi Tu van thiet ke d cac tinh, nhung no lai da va dang dtroc sir dung 
rong rai dc tmh toan thiet ke mot so cong trlnh cau ldn do cac Tu van nude ngoai va Tu van 
Ion cua Bd nhu TEDI va cd the’ ap dung thfch hop trong vice tinh loan thiet kc coc khoan 
nhdi cho dieu kien d Viet Nam. 
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(.’huro'ng II 

CO SO TINH TOAN COC KHOAN NHOI 

Cac Ticu cliiian thiet ke cua Viet Nani cung nlui' eua cac nird'c kliac dcu difa ra nhirng 
plurong phap tinh toim mong cue noi cluing va mdng coc khoan nhoi noi rieng. Cac nghicn 
ciru klioa hoc tren the gidi cung tlurdng xuyeii cap nhat nhirng kot qua nidi nhat ve time 
nghicn: va ly ihuyet lien quail den mdng coc khoan nhoi. Noi cluing doi vdi cac ky sir ihict 
ke, cd uti hai loan can giai quvet Ian lirot khi thiet ke la: 

- B;i toan tinli noi lire cua time coc tromi lie indue coc va 

• e. 

- B; i loan tinli sue chin cua 1 coc don tlico vat lieu lain coc cung nhir thco dieu kicn 
dat nea. 

Ve vice tinh toan noi lire cua tung coc trong he mdng coc tlurdng ap dung cac plurong 
pliap tiill loan dupe irinh hay trong cac titi lieu nghicn ciru hope lliani khao cher kliong bat bude 
thco in >t Tien chuan thiet ke duy nhat nao. Trong Tien chuan thiet ke can 22TCN 272 - 2001 
cua Bt Ciiao thong van tai nani 2001 [IJ chi cd nhirng yen can can pliai xct den khi phan 
tfell nii lire mdng coc cliir khdng quy dinli plurong phap plian ticli cu the. Tity theo kicn 
11 1 he vt kinh nghieni cua tninh, ky sir thiet ke cd the ap dung cac plurong phap tinli loan 
mdng .pc quen tliudc cua cac tac gia ngirdi Nga nhir Zavriep, Ghexevanop, cua cac lac gia 
Viet Nam. hope cua cac lac gia nude ngoiti kluic da dime trinh bay trong cac sach tliani 
khao. Oa cd nliieu clnrong trinh may tinh \a cac bang tinh sail tren t:XCI:I.. tren MathCAD 
cho ca: bin toan na\: \et mong coc pltang hope mong epe khdng gian. 

San khi da cd kel qua tinh noi lire dan epe. de tinh loan nipt coc don chin tac dung dong 
tlidi era ngoai lire tliang tiling, lire ngang va mdnien non tai dinli coc. cac ky sir Viet Nam 
thiroiH ap dung cac edng tlure neu trong Pint hie cua Ticu chuan thiet ke mdng epe 
i'C'XL 205 - I99S dira tren million edit ciia cac tac uia imudi Nea. Tromi nliieu dir an can 

c_ e v. ■ 

do Tirvan Nhat Ban thiet ke dii sir thing cac plurong phap tinh loan khac theo cac hoc gia 
Hoa Ky. Chau An. Nhat Ban. Tat nliieu ve so lieu dia ky thiiiit ban dan dua vao tinh toan 
deu la so lieu thire khao sal tai vi tri can. 

De tinli toan sire chin tiii trong plurong tliang dung cua coc khoan nhoi don theo dicu 
kicn dil nen tlurdng cd nliieu plurong phap, nhirng dcu xlicit phat tir I trong 2 each sau: 

Cd h tint l\ Dua u'io ket qua tin nghieni man dat trong pliong thi ngliicm vd cac chi lieu 
cO ly aia dat va then kicn phan bd nidi tnrdng de tinh toan sire chin tai cita epe khoan nhoi 
don. Sic cliiu tai nay cd the gpi la sire chin tai thco cong I hire ly ihuyet; 

Cd:h tint 2: Dua vao ket qua khao sat bang thiet bj thi nghieni liicn tnrdng do xac dinli 
sire elm tai cua epe khoan nhoi don. Ket qua thu dupe se cd sai so nhd lion so vdi khi tinli 
theo oiig thlie ly tliuvet nhirng tlurdng doi hoi chi phi rat cao. Thong tlurdng cd the phan 
thanli l nlidni plurong phap chi tiet lion: 



N/iom J: Sir dung ket qua cun cite phi rang pliiip xuyen iTnh, xuyen dong, v.v...; 

Nhom 2: Sir dung ket qua cac phan rich ve nidi quan he do lun - tai trong trong cac thi 
nghiem tinh, dong, v.v... 

Ve viec tinh toan sure ehiu tai ciia mot coc khoan nhoi don theo dieu kien vat lieu 

thudng ap dung cac cong thirc thiet ke can kien BTCT chiu non lech tam co mat cat tron. 
Doi vdi thiet ke cau d Viet Nam hien nay song song ton tai 2 Tieu chuan thiet ke la : 

- Quy trinh thiet ke ciiu edng theo cac trang thai gidi han 22TCN 18 - 1979 (dira theo 
Quy trinh nam 1962 va Quy trinh nam 1967 ciia Lien Xo trude day). 

- Tieu chuan thiet ke cau 22TCN 272 - 2001 (dura theo Tieu chuan AASHTO LRFD nam 
1998 ciia Hoa Ky). 

Nhir vay tuy theo tirng dir an ma ky sir thiet ke co the chon cac cong tliIre ciia mot 
trong 2 Tieu chuan thiet ke noi tren, hoac tinh kin lirol theo ca 2 Tieu chuan de so sanh 
roi quyet dinh ve ket qua duyet mat cat coc khoan nhoi BTCT nhu doi vdi cau kien iron 
BTCT chiu nen lech tam. Mot so ky sir quen dung chiro'ng trinh CALCOM co san ciia 
nude ngoai nhung nhidu ngudi khac da tir lap cac hang thih ECXEL theo cac ^ong thirc 
noi tren d6 tinh toan. 

De tinh toan thiet kd mong coc khoan nhoi cho mo tru cau can phai xet nhieu van dd va 
to't nhat la dua theo Tieu chuan thiet ke can 22TCN 272 - 2001 da ban hanh nam 2001. 
Trong pham vi tai lieu nay, se chi han die ban den sue chiu coc doll khoan nhoi. 

Dudi day chi trinh bay torn tat ve \ai phir<rng pimp tinh sire chiu tai doc t;uc ciia coc 
khoan nhoi dang dirqc dimg phd hien Thi thiet ke nuing coc cho cong trinh ciiu. Ban doc 
quail tam nhieu hon deii Iv tliuvet tinh toim mi the tham khan kv hon trong cac tai lieu 
tham khao cd lien quan. 

2.1. CAC PHUQNG PHAP TIN 11 TOAN SEC CHIU TAI DOC TRUC CUA COC 
KHOAN NHOI DANG DUOC AP DUNG O \'1ET NAM 

2.1.1. Xac djnh sue chiu tai doc true ciia coc khoan nhoi theo cong thirc Iv thuyet (their 
ket qua thi nghiem trong phdng) l ieu chuan Viet Nam TGXI) 195 * 1997 

Cac cong thirc ly thuyet deu dirqc thiet lap tren 2 loai dat tieu bieu, do la dat set va dat cat. 

Sire chiu tai circ han Q,, ciia coc ban gbm 2 (hanh plian: lire ma sat mat ben va sire clioiig 
d chan coc: 


p 

II 

p 

+ 

(2.1) 

Qu = A. t; - A p q. 

(2.2) 

O (). (), 

() - : 

(2.3) 

I S f s. i s.. 
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trong do: 

Q s : sue chiu tai cue han do ma sat mat ben; 

Q p : she chiu tai cue han do sire cho’ng o' chan; 

Q a : sire chiu tai cho phep cua coc; 
f s : ma sat ben don vi giua coc va dat; 
q : cudng do chiu tai cua dat d chan coc; 

A s : dien tich mat ben coc; 

A p : dien tfch d chan coc; 

FS, FS s . FS p : he so an loan. Gia tri duqc chon tuy theo phirong phap tinh; 


FS = 2,5 - 3,0; 

FS s = 2 -r 2,5; 

FS p = 2 -r- 3,0; 


2.1.1./. Ma sat tren don vi dien 

rich mar hen cua coc , /’. 

, tinh theo cong thife: 


Doi vdi cac loai dat: 

f s = c ;i + o’ v K s tancp a 


(2.4) 

Doi vdi dat dinh : 

f s = a c u < 1 kG/m : 


(2.5) 

Doi vdi dat rdi : 

f s = a\. K s tan(p ;i 


(2.6) 


(Neu do suit a chan coc Z > Z ( (do suit tdi 
Inin) rhi f s duo'c tinh 6 do son Z = Z ( dot vdi dot 
rd'i, .Xian liinli 2-1). 

trong do: 

c a : iuc dinh giua coc va dat; 

c u : sire chong cit khong thoat nude ciia dat nbn, 
xac dinh theo ket qua thi nghiem trong 
phong hoac thf nghiem cat canh hien trudng; 

a' v : ung suat huu hicu theo phuong thing Hinh 2-1 

dung do tai trong cot dat tai do sail tinh 
toan ma sat ben; 

K s : he so tip lire ngang trong dat; 

cp ;i : goc ma sat giira dat nbn va mat ben coc; 

a : he so khong thu nguyen, lay a = 0,3-t-0,45 cho set deo cirng va a = 0,6-f0,8 cho set 
deo mdm; 

K s tancp a : theo hinh 2-2 (hay hinh 3 trang 303 - TCXD 195); 

Z c : do siiu tdi han xac dinh theo goc ma sat trong (p cua dat n6n, theo hinh 2-3 (hay hinh 
2 trang 303 -TCXD 195). 
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Hinh 2 - 2 : Xtii (Hull he .so kjoin.i t 


35 



15 20 25 30 35 40 45 

Hin/i 2-3: Xu( dmli tv so X hi 



Ghi clui: Goo ndi mu sot cp rron y hinh 2-2. 2-3 , 2-4 dnoi lav cp - - o’2 v6i <p, hi y do 

mu seif troop unit (hit mm tnfd'o k/ii tin romp 


2./.1.2. Ciidop do ohm tai cita dot dohun coc, q : 


Ddi vdi cue loai dat: 

c| p = c = N + cr M1 N i + yd V 

(2.7) 

Ddi \ 6i dat tlinh : 

% = G \ 

(2,<S) 

Ddi \ oi dat idi : 

t|p = Ci N 

(2.9) 

(Noil do sim o' ohoo 

och Z > Z ido Si iii nil lum) thi ij du'q'o tinh o' do sou z. 

r = Z dm 


dot rd’i). 

Irony do: 

c M : sue chdny eat khdny llioat nude eua dal non. xac dinil ilioo ket qua tin' nyhiem irony 
phony hoac tin' nyhiem eat canli lucn tnrdny: 

a',.,: irny suat him liieu diet' plmony ili.my dirny tai tip viu o'chan coc: 

' : Irony hi'pny the lieh eua dat Men 
d : dirony kinh net dien coc: 

N . N N : eric lie so sue cluu tai phn tlume clui \eu \ao eoe ma sat troim ip' eua dal va 
hinh dany coc. ( o ihe i.i\ \ - 9 . 0 . N \;ic duili theo liinh 2-4 (hay hinli 1 - 
I rany 303 - it XI) 1 op r 



ftuoi 
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Mot so van de can thdo ludn them ve Tien chudn tidy: 

+ Vdi cp = 25 c %45° c6 the' xac dinh diroc N , Z c /d, K s tanep.,, nhirng cp nkn ngoai khoang 
gia tri noi tren thi chtra co hirong dim tinh toan; 

+ Vdi he so N c = 6, khi chicki dai coc lorn, ket qua tinh dupe tri so sire chong d chan coc 
khoan nhdi kha nho so vdi thuc te, cung nhucac cong thirc khac; 

+ Gia tri K s tancp a (irng vo'i cp < 25°^31°) rat nho (gan bang 0). Cho nen ma sat ben dern 
vi giua coc va dat ro'i (co cp’, = 28°-^34 0 ) se rat nho (xap xi bang 0); 

Vi do: K£t qua tinh toan sire chiu tai coc khoan nh6i theo dat nen theo TCXD195:1997 
so voi ket qua nen tinh coc theo bang sau: 


Bang 2-1 


Ten cong trlnh 

Dircmg 

kinh 

mm 

Chieu 

dai 

m 

Ket qua nen tinh 

Ket qua tfnh toan - sue chiu tai theo 

Do Uin 

Tai 

trong 

Qu 

(tan) 

Mui 

coc 

Qp 

(tan) 

Than 

coc 

Qs 

(tan) 

Circ 

han 

Qu 

(tan) 

Cho 

phep 

Qa 

(tan) 

Dinh 

coc 

S 

(mm) 

Tircrng 

doi 

(%) 

Can MT 

2500 

85,6 

25 

1.00 

3900 

2264 

3696 

5330 

1653 


Tliam khao qua bang 2-1, co the nhan thav rang: 

- Sue chiu tai giefi ban cua coc theo linh toan ly thuyet nho hem sire chiu tai gidi han thuc 
te (tir ket qua nen tinh) khoang 17( 174%). Do vay, khi lay he so an toan theo tieu chudn 
nay la 2(3) thi sire chiu tai cho phep theo tfnh toan ly thuyet nho ban rat nhi6u so vdi sire 
chiu tai gidi han thirc te (nhu trudng hop coc khoan nhoi cua cau Dien Bien Phil d TP. H6 
Chi Minh, tri so q L1 = 840 tan > q a = 86 tan). 

- Sue chiu tai cue han do ma sat mat ben trong cac lop dat cat (rdi) rat nho; 


2.1.2. Xac dinh sire chiu tai doc true theo tieu chuan thiet ke Austroads - 1992 cua Uc 


Sire chiu tai cue han q u cua coc bao g6m 2 thanh phan: ma sat mat ben va sire chong a 
chan coc: 

Qu = Q P + Qs (2-10) 

hay Q u = A p q p + P Eh f, (2.11) 

trong do: 

Q s : sue chiu tai circ han do ma sat mat ben; 

Q p : sire chiu tai circ han do sire chong a chan; 
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fj : ma sat ben dan vj giira coc va lcrp dat thir i; 
q p : cucfng do chiu tai cua dS't a chan coc; 

P : chu vi coc; 

A p : dien tich a ch&n coc; 
fj, q p duqc xac dinh nhur sau: 

Doi vdi dat dfnh: 

fj = cx c u (2.12) 

qp = N c -C b (2.13) 

trong do: 

c u , c b : sire chong ck khong thoat nuroc cua dat n6n xung quanh coc va duai a chan coc, 
xac dinh theo ket qua thi nghiem trong phong hoac thi nghiem cat canh hien truong; 

N c : h6 so sure chiu tai cua dat dinh dirai a chan coc, la'y N t = 9; 

a: he sd sufc chiu tai cua dat dinh xung quanh than coc, lay theo hinh 2-5 (hay hinh 

C3.7.2.4 - trang 32, Ti6u chuin Austroads 92): 



Sure chtfng cat khOng thoat nude C^t/m 2 ) 


Hinh 2-5: Xac dinh he so a 


2.1.2.1. Doi vcri dat vdi: 


fj = F o' v khi 0 < z < z L 

(2.14) 

f| = Fa' vL khi z > z L 

(2.14’) 

q P = N q°'vb khi 0 ^ z ^ z i- 

(2.15) 

q p = N q (T 'vL khiz>Z L 

(2.15’) 


trong do: 

g’ v a’ vb : ung sua't htru hieu theo phuang thing dirng do tai trong cot dat tai do sau tinh 
toan ma sat ben, va tai db sau a chan coc; 
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a' vl : ung suat him hieu theo phirong lining dung do tai trong cot dat tai do sau tdi han z L ; 
z: do sau xac dinh f, hay q p ; 



Hinh 2-6 

/.,. F, N t| : do sau ngam tdi han, he so site chiu tai cua dat roi xung quanh coc va he so 
sue chiu tai cua dat roi dirdi d chan coc duoc xac dinh theo bang 2-3 (hay bang 
C3.7.4.4(B) cua Ticu chuan nay); 

d: dudng ktnh coc; 


Bang 2-2: Xac djnh Z,, F, N () 


Trang thai dat cat 

Zy/d 

F 

N <t 

Dat roi rac 

6 

0,3 

25 

Dat tdi chat vira 

H 

0,5 

60 

Dat roi chat 

15 

I 

cc 1 
o' 

1 

1 i 
i i 

100 


Vi cln: Ket qua tmh toan sire chiu tai coc khoan nhoi theo dat n6n theo Tieu chuan 
AUSTROADS -1992 cua IJc so vdi kei qua nen tTnh coc theo bang sau: 

Bang 2-3 


Ten cong trinh 

Dudng 

krnli 

mm 

c. Q 

^3 £5' — • 

-• C», j 

C 

Ket qua nen tTnh 

Ket qua tmh toan - sue chiu tai 
theo dat ndn 

Do lun 

Tai 

trong 

Q u 

(tan) 

Mui 

coc 

Q,> 

(tan) 

Th&n 

coc 

Q s 

(tan) 

Cue 

han 

Qu 

(tan) 

Cho 

phep 

Qn 

(tan) 

Dinh 

coc 

S 

(mm) 

Tuctng 

doi 

(%) 

Cau MT 

2500 

85,6 

25 

1,00 

3900 

4006 

4606 

7982 

2815 


Ghi chu: Gia tri cua ket qua nen tTnh, xem Phu luc 2-1 va ket qua tmh toan sue chiu tai 
theo dat n6n, xem Phu luc 2-2; 
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Tham kliao Bang 2-3 , co the niian tlidv rang: 

Sure chiu tai gidi han cua coc theo tmh loan !y thuyet Ion hon sure chiu tai gidi han tliirc 
te (tur ket qua nen tTnh) khoarg 5 i r ,, Ninmg vdi he so an toan thco Tieu ehuan nay la 2,5 
thi sue chiu tai cho phep theo tfnh loan lv thuyet van nhd hon sue chiu tai gidi han llurc te 
(nhu trudng hop coc khoan nhoi aiu can V1T, Q u - 3900tan > Q., = 28 15tan). 

2.1.3. Xac dinh sure chiu tai doc true cua coc khoan nhoi theo ket qua khao sat bang 
thiet bi thi nghiem hien trirdng 

2.1.3.1. Theo Tieu ehuan thiet ke aiu 22TCN 272 - 2001 cua Viet Nani va AASHTO - 
LRFD - 1998 cua My 

Theo di6u 10.8.3.2. Sue chiu tai cue han cua coc khoan nhoi, Q k , du'oc xac dinh theo 
cong thue sau: 

Qr= <P 0n= Op t|i , Q p + cp qs Q s ) - W (2.16) 

Qs=q s A s (2.17) 

Qp=q p A p (2.18) 

trong do: 

Q s : sire khang than coc d* rna sat mat hen; (N) 

Q p : sue khang d chan coc do phan urc o chan; (N) 

W : trong luqng coc co kc den lire day noi cua nude; (N) 
q s : sire khang don vi than coc (MPa) 
q p : sure khang don vi d chan coc (MPa) 

A s : dien tich b6 mat than coc (mm’) 

A p : dien tfch d chan coc (mm ) 


<p : he so sue khang doi vdi sue khang d chan coc dupe quy dinh trong Bang 10.5.5.3 
cua Tieu ehuan 22TCN 272 - 2001 dung cho cac phuong phap tach rdi sue khang 
cua coc do sue khang d chan coc va sue khang than coc. 

ip : he so sure khang doi vdi sire khang than coc diroc quy dinh trong Bang 10.5.5-3 cua 
Tieu ehuan 22TCN 272 - 2001 dung cho cac phuong phap tach rdi sue khang cua 
coc do sire khang d chan coc va sue khang than coc. 
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2.1.3.1.1. Doi vdi dot dinh 


a) Sire khang doc than coc khoan trong dat dmh tinh theo phirong phap a 

Sue khang danh dinh cua ma sat hong don vi (MPa) tren than coc khoan trong dat dmh 
chiu tai trong dieu kien tai trong khong thoat nude co the tinh nhir sau: 

Ms = « S u 

trong do 

S„ - cirbng do lire cat khong thoat nude trung binh (MPa) 
a - he so dmh bam 

Cac phiin chieu dai sau day cua coc khoan khong diroc tmh tham gia vao lam tang gia tri 
sire khang d thanh ben cua coc thong qua ma sat: 

• It nhat 1500mm doan tren dau cua bat ky coc khoan nao. 

• Doi vdi coc thfing. mot doan dudi cung cua than coc ma co chieu dai b4ng tri so 
dirdng kmh coc. 

• Ncu sir dung loai coc loc thi khong dirge tinh theo chu vi cua coc loe 

• Ncu sir dung loai coc loc thi mot doan coc dirdi cung ngay ben tren doan loe cua coc 
loe, chieu dai doan nay lay bang tri so dudng kinh coc 

Cac gia tri a doi vdi phan tham gia cua coc khoan dao kho trong ho mong hd hoac 
khoan trong dng vach diroc qu\ dinh trong bang sau: 


Bang 2.4: Gia tri cua tx dung dc tinh sure khang thanh ben ctia coc trong dat dinh 


S u (MPa) 

a 

<0,2 

0,55 

0,20 - 0.30 

0,40 

0,30 - 0,40 

0.42 

0.40 - 0,50 

0.38 

0.50 - 0.60 

0,35 

0.60 - 0,70 

033 

0,70 - 0,80 

0,32 

0.80 - 0,60 

0.31 

> 0.00 

Xir lv nhirddi vdi da cuoi 
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Bang 2.5: Cac he so sure khang theo trang thai gioi han cirdng do dia ky thuat 
trong cue khoan chju tai trong doc true 


Phucfng phap/dat/dieu kien 


He so sut khang 


Kha nang chiu 
lire lefi han cua 
coe khoan ddn 


Pha hoai khoi 


Kha nang chiu 
lire nho cua coc 
khoan ddn 


Sire khang lhanh hen 
trong dat set 


Phirdng phap u 
(Reese va O’Neill 1988) 


SiTe khang tai mui coe Tong Crng suat 


trong dat set 

SiJe khang lhanh ben 
trong dat eat 


Sure khang tai mui cue 
trong dat eat 


Sifc khang lhanh hem 
va su'e khang mui coc 


(Reese va O’Neill 1988) 
Touma va Reese (1974) 
Meyerhof (1976) 

Quyros va Reese (1977) 
Reese va Wright (1977) 
(Reese va O'Neill 1988) 
Touma va Reese (1974) 
Meyerhof (1976) 

Quyros va Reese (1977) 
Reese va Wright (1977) 
(Reese va O’Neill 1988) 
Tin nghiem lai lumg 


Kha nang chiu lire nho cua nhom coe 


Phirdng phap a 
(Reese va O'Neill) 
Coe loe (Reese va 
O’Neill) 


Touma va Reese (1974) 


Meyerhof (1976) 

Quyros va Reese (1977) 
Reese va Wrighl (1977) 
(Reese va O’Neill 1988) 

Cat 

Dal set 


Xem trong 
Dieu 10.8.3.4 


Xem trong 
Dieu 10.8.3.4 





Xem trong 
Dieu 10.8.3.7 




b) Sire khang 6 chan ege trong dat di'nli: 

Doi voi coc chin lai trong doc true trong dat dmh, sire khang don vi a chan coc danh 
dinh cua coc khoan (MPa) co the! tmh nhir sau: 

Qp - N c S u < 4,0 

trong do: N c = 6[ 1 + 0,2 (Z/D)] < 9,0 
Voi D = dirong kfnh coc khoan (mm) 

7 - do xuyen cua coc khoan (mm) 

S u = cirdng do khang cat khong thoat mro'c (MPa) 

Gia tri S u phai diroc xac dinh tir ket qua thi nghiem hien trirong va/ hoac trong phong thi 
nghiem cua cac mau nguyen dang lay trong khoang sau 2,0 Ian dirong kfnh dirdi a chan 
coc. Neu dat trong gidi han 2,0 dirong kfnh coc co S u < 0.024 MPa, gia tri cua N c se bi chiet 
giitm 1/3. 

Doi voi cac coc khoan trong dat set voi S u > 0,096 MPa vo'i D > 1900mm, va do 1 lin coc 
khong dirge danh gia thi gia tri ciia q p phai chiet giam thanh q nhir sau: 

Mpr — t Ip^ r 

trong do: 

760 

I- =-< 1,0 

(12.0x a x D p 4 760b) 

a = 0.0071 +0.0021 Z/D p <0.015 
b = 1,43^7 V( >' 1 0,5 <b< 1.5 
vo'i D p = du'Ong kmh 6 chan ege (mm) 

2.1.3.1 .2. Doi vo'i dot vo'i 

a) Sue killing 6 thanh ben cua than coc: 

Sire killing danh dinh cua than coc khoan trong cat co the dirge xac dinh bang each sir 
dung mot trong cac plurong phap quy dinh trong Bang 1. 

Chi co the dung cac gia tri ldn hon neu no dirge liicu cliinli boi cac thi nghiem lai trong. 

Sue killing ben cua coc khoan trong dal cat co the uoc dull bang each sir dung: 

• Gdc noi ma sat ip, hoac 

• So nliiit biia SPT, N 
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Bang 10.8,3.4.2-1 ciia tieu chuan 22TCN 272 - 01: Tong ket cac phirong phap 
danh gia sure khang mat ben q s , MPa, trong dat cat 


Tham khao 

Mo ta 

Touma va Reese (1974) 

eg = K a v tan cp r < 0,24 MPa 

a day 

K = 0,7 doi voi D h < 7500mm 

K = 0.6 doi vdi 7500mm < D h < 12000mm 

K = 0,5 doi vdi D h > 12000mm 

Meyerhof (1976) 

q, = 0,00096 N 

Quyros va Reese (1977) 

q s = 0.0025N <0,19 MPa 

Reese va Wright (1977) 

Vdi N < 53 q s = 0,0028 N 


Vdi 53 < NS 100 q s = 0,00021 (N - 53) + 0,15 

Reese va O’Neill (1988) 

q s = pa v ’ < 0,19 MPa vdi 0,25 < P < 1,2 


( 5 day () = 1,5 -7,7 10 ’n/z 


Giiii tln'ch cac ky hieu 

N = so nhat bua SPTchira hieu cln'nh (biia/300mm) 
ct v ’ = irng siiat him hieu thang dung (VIPa) 

cp r = goc ma sat cua cat (do) 

K = he so truydn tai trong 

D h = chidu sau chon coc khoan trong tang dat cat chiu lire (mm) 

P = he so truyen tai trong 
z = chi6u sau duoi dat (mm) 

Goc ma sat cua cat co the tirong quan vdi so bua SPT hoac la sire khang xuyen hinh non 
duoc quy dinh trong Bang 10.8.3.4.2-2. 

b) Sire khang a chan coc 

Sire khang danh dinh or chan coc co the’ n'nh toan bring each dung cac phirong phap quy 
dinh trong Bang 10.8.3.4.3-1 cua Tieu chuan 22TCN 272 - 2001, vdi cac ky hieu sau day 
dirqc sir dung: 
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N c „rr = so bua SPT-N da hieu ehmh cho ap lire tang phu (bua /300mm) 
N corr = [0,77 lg (1,92 /g v ’)|N 
N = so bua SPT chira hieu chinh (bua/300mm) 



D = dirong kmh coc khoan (mm) 

D p = dudng kmh c* chan coc khoan (mm) 

D h = chidu sau chon cua coc khoan trong lop chin lire la cat (mm) 
a v ’ = ung suat lire thang dong hfru hieu (MPa) 

Doi vdi cac dirong kmh day ldn hon 1270mm, q p phai chiet giam nhu sau: 

q pr = 1270 (q,y Dp) 

Bang 10.8.3.4.2-2 (cua Tieu chuan 22TCN 272-01) 
Cac g(>c ma sat cua cat 


Do chat 

cp,. 

SPT - N 

Q c (MPa) 

Rat rdi 

< 30° 

0 - 4 

< 1,9 

Rdi 

O 

*/-, 

C<~, 

0 

c<~, 

4 - 10 

1,9 - 3,8 

Vira 

^t 

1 

o 

10 - 30 

3,8-11 

Chat 

o 

ir, 

i 

o 

30 - 50 

11-19 

Rat chat 

• 

> 45° 

_ , _ 

> 50 

> 19 


Bang 10.8.3.4.3-1 cua Tieu chuan 22TCN 272-01 
Tong ket cac phuong phap dung de ude tinh sue khang 6 chan coc, q p , MPa 

cua coc khoan trong dat 


Tham kluio 

Mo ta 

Touma va Reese (1974) 

Roi - q p (MPa) = 0.0 

Chat vira - c| p (MPa) = 1,5/k 

Rat chat - q p (MPa) = 3,8/k 
k = 1.0 doi vdi D b < 500mm 
k = 0,6 doi vo'i D b > 500mm 

Chi dung khi D b > 10 D 

Meyerhof (1976) 

q p (MPa) = 0,013N corr (D b /D p ) 

q p < 0,13 N corr doi vdi eat 

ijp < 0,096 N ci ,rr doi vdi him khong deo 

Reese va Wright (1977) 

q p (MPa) = 0,064N doi vdi N < 60 
q p (MPa) = 3.8 dm vdi N > 60 

Reese va O’Neill (1988) 

q p (MPa) = 0.057N doi vdi N < 75 
q p (MPa) = 4,3N doi vdi N > 60 
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Vi du: Ket qua tmh toan sire ehiu tai coc khoan n'noi theo dat n6n theo Tieu chuain 
20TCN 272-01 va Tieu chuain AASHTO - LRFD - 1998 tlira vao kct qua thi nghiem hien 
truong so vdi ket qua nen tmh coc theo bang sau: 


Bang 2-S 


Ten cong trinh 

Duong 

kiiih 

mm 

Chieu 

dai 

m 

Kct qua nen tmh 

Ket qua tinh toan - sue chiu tai 
theo dat nen 

Do lun 

■ 

• r-;; 

iv i r.; 

Than 

epe 

Qs 

(tan) 

Cue 

han 

Qu 

(tan) 

Cho 

phep 

Qa 

(tan) 

Dinh 

coc 

s 

(mm) 

Tiro'ng 

doi 

•\s 

(%) 

trong : coc 

Qu | Q P 

(tan) 1 (tan) 

Can MT 

2500 

85,6 

25 

1,00 ! 3900 

! 

_1_ ... ... - 

1490 

6984 

5519 

3172 


Ghi chu: Gid tri cua ket qua nen tTnh, xem phu luc 2-1 va ket qua tilth toon Stic chin tdi 
theo dat nen, xem phu luc 2-2; 


Tham kluio Bang 2-8, co the /than thdy rang: 

Siic chiu tai gidi han cua coc theo tmh toan ly thuyet chenh lech so sire chin tai gio'i ban 
thirc te (tir kct qua nen t7nh) khoang 29 c /c. Nlurng vdi lie so an toan theo Tieu chuan nav la 
1,74 thl sire chiu tai cho phep theo tmh loan ly thuyet van nhd lion sue chiu tai gio'i han 
thirc te (nlur truong hop coc khoan nhoi cua cau MT, Q u = 3900 tan > Q ( -3172 tan). 

2d .3.2. Site khdng doc trig cua (loan <qc mini /rang tang dd 

D6 xac dinh sire khang doc true cua coc khoan ngani trong cac hoc da, co the bo qua sue 
khang mat ben tu tram tich dat phu nam o' phi a lien lop da. 

Neu da bi suy thoai phong hoa, dung cac phiro'ng pliap thi ebng dac biet lam cho iludng 
kinh hoc da ngam coc Ion lion hoac pluii xet den chi et giam sue khang cua hoc da ngani 
chan coc do. 

Cac he so sue khang cho coc khoan ngam trong da pluii dupe lay nlur quy dinh trong 
Bang 10.5.5-3 cua Tieu cluum 22TCN 272^- 2001. 


Bang 10.5.5-3 cua Tieu chuan 22TCN 272-01 


Pluro'iig phap / nen da / dieu kien 

He so sire khang 

Kha nang chiu lUc tdi 

Sire khang thanh 

Carter \4i Kulhawy (1988) 

0,55 

han cua coc khoan dUn 

ben trong da 

Horvath va Kenney (1979) 

0,65 


Sire khang tai 

Hiep hoi dia kv thuat Canada 

0.50 


mui coc tromi da 

(1985) 

j 


•_ i .. .. 

j 

Kha nang chiu life nhd 

Da 

Carter va Kulhawy (1988) 

0,45 

cua coc khoan ddn 


Horvath va Kenney ( 1979) 

0.55 
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Ve van de tinh sire klutne do' cua tana da, thco Ticu chuan 22TCN 272-2001 co nhieu 
khai niem nidi so vdi trude day. Cac phirong ph;ip dung dc thiet ke mong coc khoan tren 
nen da can dirge xem xct hicn trang. lurdng va dicu kicn cac vet nut ne, cac mat cat phong 
boa 6 tirng vi tri cu the. 

Khi tham do tang da goc phai khoan sau vao Ling da goc it nhat 3m 

Trude het can xac dinh tri so RQD cua da (chfr viet tat tieng Anh : Rock Quality 
Designation, nghla la Chi ticu xac dinh chat lirong da). Phai khoan lay cac mfui da loi roi 
tinh thco cOng thuc: 

RQD = ty so giira chieu dai cua cac doan loi 10cm va dai hon vdi chidu dai hanh trinh 
cua loi. tinh theo phan tram. 

RQD la mot chi so chat lirong chung ciia da diroc do true tiep d nhi6u vet nut va tat ca 
nhfrng chd bi mdm hoac co nhifng bien doi trong khoi da. No dirge xac dinh tu cac loi da 
thu tliap bang thung lay mfui 2 nong cd nho nhat NX (dudng kmh 54mm). Khi xac dinh 
RQD neu loi bi vd do van chuyen hoac qua trinh khoan thi cac mieng vd con nidi se dugc 
gi\n lai vdi nhau va coi la mieiig lien. Bang sau day la phan loai RQD va tri so tuong irng 
ciia chat lirgng dung cho dia ky tliuat. 


Bang : Chi djnh chat luong da RQD (Deere va cac cong sir, 1967) 


Phan loai RQD 

Gia tri RQD % 

Rat tot 

> 90 

Tot 

75 -r 90 

Trung binli 

50 4- 75 

Kem 

25 - 50 

Rat kem 



< 25 


Ddi vdi mong dat tren nen da tot, cd the ap dung cac phan tich don gian va true tiep dua 
tren cudng do nen mot true ciia da va tri so RQD. Da tot dugc dinh nghTa nhu la mot khoi 
da vdi cac vet nut khong long hon 3,2mm. 


Ddi vdi mong tren nen da kern hon, phai thtre liien cac khao sat didu tra va phan tich chi 
tiet hon dd xet den anh hudng ciia phong hoa va cac vet nut thuc te. 

Kinh nghiem thi cong cac coc khoan ciia cac can tren Quoc Id 10 nhu Quy Cao, Non 
Nude, Da Bac, Kien trong cac nam 1999-2002 cho (hay deu gap tinh hudng coc khoan vao 
tang da nhung do cirng da a mire do khac nhau. Khi do da nay sinh tinh hudng phiife tap la : 
neu tinh theo diing Tien chuan 22TCN 272 - 2001 nay thi phai bo qua ma sat thanh ben ciia 
cac tang dat phia tren va chi tinh sue chin cua doan coc ngap trong tang da, dieu nay khien 
cho phai khoan sau vao da cirng co chd deii ho'n 10m, rat ton kem va hu hong nhieu thiet bi 
khoan. Neu tinh theo cac l ieu chuan ciia Lien Xo cu nhu trude day thi vdn an toan ma 
khong can khoan qua sau vao tang da. 
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2.1.3.3. Tilth site chin keo \tidng (.u >t net sal am) ciia coc khoan 

Trong thiet ke mong coc khoan cho mo can c6 chieu cao dat d;)p sau mo cao va tren nbn 
dat co lun thudng gap tinh hudng nhu sau: (vi du d dir an cau Gie tren Qude 16 1 nam 1998) 

- Neu dap dudng tnrdc, den du cao do. sau do cho xay ra lun co ket xong mdi bat dau thi 
cong coc khoan khoi cua mong mo thi sir lun cua nen dat yeu khong anh hudng den sue 
khang cua coc khoan nhdi. Nhung thoi gian thi cong loan cau co the: keo dai do phai cho 
lun xong n£n dudng. 

- Neu muon tranh thu thoi gian thi cong bang each thi cong coc nhoi xong roi moi dap 
dat nen dudng thi do lun co' ket se xuat hien ma sat am tac dung len thanh ben cua coc 
khoan nhoi, keo no xuong thco phuong thang dung. Do la hien tuong keo xuong ma se lam 
giam kha nang chiu tai hiru fell cua coc khoan nhoi. Can phai xet didu nay trong tinh toan. 

De tinh toan tai trong keo xuong thi tinh vdi hudng cua luc ma sat b6 mat dupe dao 1 ai. 
Tai trong keo xuong tmh toan phai dupe cong them vao tai trong tinh thang dung tinh toan 
khi xet trang thai gidi han cudng do cung nhu khi xet trang thai gidi han sir dung ve lun cua 
mong coc. 

2.1.3.4. Xcic dinh site cliiu tai thee cua coc khoan nhoi thco ket qua thi nghiem thif tai 
coc tai hien trtfanq 

Sure chiu tai cua coc khoan nhoi rat Ion. tri so thay doi trong khoang tu vai tram tan den 
vai ngan tan. Do do viec chon phuong pliap thu tai thich hop la rat quan trong, bdi vi no 
quyet dinh den gia thanh cung nhu do clu'nh xac ciia viec thu tai coc. Hien nay, thudng 
dung 2 phuong phap thu tai, do la thu t,ii tinh \a thu tai dong. 

2.1.3.2.1. Xcic dinh sin chiu tai c iu- coc khoan nhoi then phuong phdp tluftdi tinh coc 

Phuong phap thi nghiem thco aluroug 
phap giu tai trong tirng cap cho den hai 
hoac ba lan tai trong thiet kc. l uy t:ico dbi 
trong dc’ nen coc ma ta sc dung cac 
phuong phap sau day: 

+ Dung he coc neo lam doi trong. cac 
coc neo dupe lien ket vdi nhau bang r.hfnig 
dam thep de ti kich thuy lire va nen coc; 

+ Dung cac khoi vat lieu nang < nhu be 
tong) lam doi trong thay coc neo; 

+ Dimg trong lupng ban than coc va 
ma sat cua dat xung quanh coc lari dbi 
trong va dung hop thu tai Ostcrberg ce thu tai trong coc khoan nhoi (xem hinh 2-7); 

Ve each thi nghiem va sir dung k<:t qua thi moi mrdc co quy dinh khac nhau. Dudi day 
trinh bay mot so quy trinh cua mot so nude tren the gidi: 



Hinh 2-7: So’ do dat hop tai H ong Osfcrhcry 
de tluftdi trong coc khoan nlioi 
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2.1.3.2.2. Theo Tien chuan 20 TCN XS-S2 phtfong plidp tin' nghiem hien tntdng 

+ Viec gia tai phai tien hanli dbng den, tranh cac xung lire, phai theo timg cap, tri so cua 
cac cap tai trong theo cac chu trinh thf nghiem, nhirng khong Ion hon 1/10 tai trong Ion 
nhat tac dung ldn coc da ghi trong quy irinh thf nghiem. Khi d chan coc chong vao dat hon 
Ion, cat co l&n cuoi soi d trang thai chat, cung nlur dat set d trang thai cung thi doi vdi 3 cap 
tai trong dfiu, cho phep lay bang 1/5 gia tri cao nhat cua tai trong tac dung len coc; 

+ Vdi moi cap tai trong, ghi lai so doc d cac thiet hi do; ghi so dau tien ngay sau khi dat 
tai, 4 so ghi tiep theo cu 15 phut mot lan. 2 so ghi sau do cir 30 phut mot lan va tiep theo la 
1 gid 1 lan cho den khi chuyen vi (do hin) da tat (goi la on dinh quy ude); 

+ Toe do liin (chuyen vi) cua coc trong dat diroc coi la on dinh quy ude nhtr sau: 

• Khong qua 0,1mm sau 1 gid quart sat cuoi cung neu d chan coc thf nghiem dat len 
dat cat hoac dat set curng deii dco: 

• Khong qua 0,1mm sau 2 gid quan sat cuoi cung neu o chan coc thf nghiem dat len 
dat set deo mdm den chay: 

• Con do'i vdi coc cho cac mong can thi khong qua 0,1mm sau 30 phut cuo'i cung khi 
coc tira l6n dat hon Idn, dat cat, dat set d trang thai cung, hay sau 1 gid cuo'i cung, 
khi d chan coc tira len dat set d trang thai nira cung va gdn cung. 

+ Can phai tang tai trong thf nghiem tdi khi dd liin khong nho hon 40cm trir trudng hop 
d chan coc tira vao dat hon ldn cat chat, cung nlur set d trang thai ciing, cac trudng hop nay 
tai trong phai dupe tang nlur chuong irinh thf nghiem da neu nhirng khong nho hon 1,5 lan 
gia tri tai trong tac dung len coc; 

+ Tien hank do tai sau khi dat tdi tai trong ldn nhat. Dd tai timg cap, mdi cap ldn gap doi 
cap gia tai; 

+ Tien hanh quan trac chuyen vi dan hoi ciia coc vdi mdi cap tai trong trong vong 15 phut; 

+ Sau khi da dd tai hoan toan den khong, can quan trkc chuydn vi dan hdi trong vong 
30 phut trong trudng hop dat d dudi chan coc la cat, lgid trong trudng hop dat d dudi chan 
coc la dat set. cir 15 phut ghi 1 kin; 

+ Thdi diem dung thf nghiem va xac dinh tai trong gidi han, P gh> dupe quy dinh nhu sau: 

• Neu ung vdi mot cap tai nao do rna do lun A tang lien tuc (nhung A vSn nho hon 
20mm) thi dung thur va lay cap tai trong do lam tai trong gidi han cho tat ca cac loai 
cong trinh; 

• Doi vdi cong trinh cau, neu tong do lun A > 40mm ma so' gia do lun ting vdi mot cap 
tai trong nao bang hoac ldn hon 5 lan so gia do kin cua cap tai trong trude do, hoac 
do liin khong tat trong mot ngay dem thi dirng thir va lay cap tai trong trirdc do lam 
tai trong gidi han. 

• Do'i vdi cac edng trinh con lai, tai trong gidi han P gh ciia coc khoan nhdi bang ca'p tai 
trong ma dudi tac dung cua cap lai trong ay co do liin A, xac dinh theo cong thde sau: 
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(2.19) 



trong do: 

S„ h : do lun gidi han cho phep doi voi cong trinh; 

£, : he so chuyen doi ke’ den sir khac nhau gifra thoi gian lac dung cua tai trong khi tin' 
nghiem va cua tai trong tlnrc te. lay c = 0.2. 

Neu do lun A > 40mm tin P oh nen lay bang cap tai trong ling voi A = 40mm; 

Tai trong cho phep P ;1 dupe xac dirth nhir sau: 


P = m 


FS 


( 2 . 20 ) 


trong do: 

m: he so diSu kien lam vice, khi thir tai trong chiu nen, lay m = 1; 

FS: he so an toan doi vdi dat, dupe lay nhir sau: so coc thi'r < 6 coc trong di£u kicn dal 
n£n nhir nhau thi P gh = P gh mm trong cac ke qua thir va FS = 1, con neu so coc tlur > 6 
coc thi P„ h va FS xac dinh hang each xir ly cac ket qua tin' nghiem bang phirong 
phap thong ke. 

2.1323. TheoTieu chium xuy ihmx Viet Nam , TCXD 196 : 1997 

Doi trong co thd la cac coc neo lioac chat vat nang dat tren mot he dam thep nam tren 
dam cln'nh. Cac kfch nen coc diroc bo in' sao cho lire nen tong nam a vi In' lain coc. Tir 2 
den 4 dong ho thien phan ke loai hanli trinh 5cm diroc dung de do chuyen vi dan coc. Mot 
may kinh vl dupe dung de’ kidm tra do chuye’n dich he ga dong ho (neu co) va chuyen djeh 
cua he doi trong. 

Tieu chuan nay dira theo BS 8004 : 1986, ASTM va kinh nghiem dure te. Quy trinh thi 
nghiSm co the dupe giai thfch chi tiet theo Bang 2-9. 


Bang 2- l >: Quy trinh thi nghiem 


TT 

Tai trong 

(% tai trong thiet ke") 

Thai gian gia tai 

1 

2 

3 

A 

Gia tai biroc 1: 


1 

25 

Deii khi toe do lun nho han 0,25mm trong 1 gia 

2 

50 

Nhir tren 

3 

75 

Nhir tren 

4 

100 

Nhir tren lioac 24 gia 
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1 ! 2 

3 

5 

50 

Den khi toe do hoi phuc nho hon 0,25mm trong 1 gia 

6 

25 

Nhu tren 

7 

0 

Nhir tren cho den luc khong doi 

B 

Gia tai birac 2: 


8 

25 

Den khi toe do lun nho hon 0,25mm trong 1 gia 

9 

50 

Nhu tren 

10 

75 

Nhu tren 

11 

100 

Nhu tren 

12 

125 

Nhu tren 

13 

150 

Nhu tren 

14 

175 

Nhu tren 

15 

200 

Nhu tren hoac trong 24 gicf 

16 

175 

Den khi toe do hoi phuc nho han 0,25mm trong 1 gia 

17 

150 

Nhu tren 

18 

125 

Nhu tren 

19 

50 

Nhu tren 

20 

0 

Nhu tren hoac trong 6 gia 


+ Gia tdi bi(dc 1: 


- Coc dirac gia tai theo timg cap 25%, 50%, 75% va 100% tai trong lam viec va doc 
dong hd do lun tai cac thori diem 1, 2, 4, 8, 15, 60, 120, 180, 240 phut va sau timg hai gia 
mot cho m6i efi'p noi tr£n; 


- Tang tai trong len cap mai khi toe do lun sau 1 gia la nho hon 0,25mm; 

- Thai gian gia tai a m6i cap khong nho hon 1 gia; 

- Tai cap tai trong thiet ke, thai gian giir tai khong ft hon 6 gia va co the keo dai den 24 gia; 

- Giam tai qua cac cap 50%, 25%, 0%, do chuyen vi hoi phuc cua coc tai thai di£m 1, 2, 
4, 15, 30, 60 phut. Tai cap tai trong 0% theo doi cho den luc tri chuy6n vi la khong doi. 


+ Gia tdi bude 2: 


- Coc dirac gia tai theo tirng cap 25, 50, 75, 100, 125, 150, 200% (va co the tang den cac 
cap 225 va 250% tuy theo y kien thiet ke) tai trong lam viec va doc dong ho do lun tai cac 
thai diem 1, 2, 4, 8, 15, 60, 120, 180, 240 phut va sau timg hai gia mot cho m6i cap noi tren; 

- Tang tai trong len cap mai khi toe do lun sau 1 gia la nho hon 0,25mm; 

- Giir tai trong a cap 200% hoac 250% trong 24 gia hoac cho den luc do lun sau 1 gia 
nho hon 0,25mm; 
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Giam tai qua cac cap 200, 150, 100, 50 va 0% tai trong thiPt ke va 

- Do chuyen vi hoi phuc 6 dau coc sau tirng gio cho dPn liic tri chuyen vi la khong doi. 

+ Thdi diem dung till nghieni difoc cpiy dinh niu(sau: 

- Coc bi pha hong do vat lieu va kich thuoc coc khong dam bao; 

- Do lun Ion nhat cua coc tai cap tai trong hang 2,0 lAn tai trong thiet ke sau 24 gio Ion 

hon 2% duong kinh coc; 

- Dp lun Ion nhat cua coc tai cap tai trong bang 2.5 lan tai trong thiet ke sau 24 giP Ion 
hon 2,5% duong kinh coc; 

- Do lun dupe Ion hon 80mm 

+ Tai trong cho phep difoc hfa chon vc/i tri nho nhat theo cue dieu kien sau: 

- Bang 40% cap tai trong ma o do do lun tang lien tuc; 

- Bang 40% tai trong gay ra do lun. A, bang 2% duong kinh coc, d (s [t = A/d = 2%, 
s„ - dupe goi la do lun tuong doi); 

- Bang 40% tai trong gioi han xac dinh theo phuong phap tiep tuyen tren bieu do quan 
lie tai trong - do lun; 

2.2. PHAN TICH, DANH G1A CAC PHUONG PHAP TINH TOAN SUC CHIU TAI 
ThAnG DUNG CUA COC KHOAN NHOI DANG SU DUNG 6 VIET NAM 

2.2.1. Ap dung tieu chuan thiet ke TCXI) 195 :1997 vPi so lieu thi nghiem trong phong 

Qua nghien cuu mot so van de can xcm xet va nhung nhAn xet dua vao vf du ap dung 
cong thirc tlnh toan cac cong trinh thuc te co the’ nhan xet nhu sau: 

• Sue chiu tai cua coc khoan nhoi theo dat nen (thi cong be tong coc trong vira 
bentonite), tlnh theo cong thuc cua tieu chuAn nay cho ket qua khanho so voi thuc te va dac 
biet la sure chiu tai cua coc do ma sat hong (khi lop dat 6 hong coc la tang cat). 

• Co the xem xet bo sung hoac tham khao dieu chinh cac he so K s tancp a va N c cho phu 
hop voi kha nang chiu luc thuc te cua coc khoan nhoi trong di6u kien thi cong co dung vua 
bentonite sau: 

- K s tancp a tra theo bieu do hinh 2-2 (hay theo hinh 2 - trang 303 TCXD 195) co gia tri rat nho 

0), co the dieu chinh bAng each: nhan K s tancp a voi he so P = 20, nhung pK s tancp a < 0,65; 

- He so' N c = 6, theo Tieu chuan nay . se cho gia tri sire chong o chan thap hon thuc te. Do 
do co the’ diPu chinh he so nay; lay N c - 6[ 1 + 0,2(h/d)] ; N c < 9 (vpi h = chi6u dai coc dupe 
chon trong dat, d = duong kinh coc); 

- He so a tra theo bieu d6 hinh 2 4 cua Tieu chuan AUSTROADS 1992; 
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2.2.2. Vc ap dung tieu chuan thiet ke 22TCN 272-01 cua Viet Nam va tieu chuan 
AASHTO - LRFI) - 1998 cua Hoa Ky co sir dung so lieu thi nghiem hien trirong 

Sue chiu tai cua coc khoan n hoi theo cl at nen (thi cong be tong coc trong vua bentonite), 
tinh theo cong thirc cua Tieu chuan nay cho ket qua rat kha grin vdi there te. He so sire 
killing quy dinh cho tirng lop cl at, do do rat ticn lqi cho ngirdi thiet ke co the kieni tra kha 
nang chin lire doi voi tirng dia tang dat ma coc xuyen qua. Tuy con tuong doi mdi doi voi 
dqi ngu ky sir o' cac tinh, nlurng liien nay Tieu chuan nay da va dang dirac ap dung trong 
tmh toan mot so cau co von dim tir mrdc ngoai va cho ket qua tuong doi chinh xac voi ket 
qua thi nghiem tlu’r tai tinh o hien trirong. Vi vay nen ap dung de tinh toan sire chiu tai cua 
coc khoan nhoi theo dat nen rat hop lv. 

2.2.3. Ve lieu chuan thiet ke Al S I ROADS : 1992 cua Lie 


Sue chiu tai cua coc khoan nhoi theo dat nen (thi cong be tong coc trong vira bentonite), 
tinh theo cong thirc cua Tieu cluian nay cho ket qua rat kha gan voi thirc te. Kien nghi co 
the diing tinh toan sire chiu tai cua coc khoan nhoi theo dat nen. 

2.3. VI DU TINH TOAN COC KHOAN NHOI 

Sau day gid'i thieu mot \ai bang tinh coc khoan nhoi tieu EXCEL da there hien b dir an 
cau DB (coc ngiim sail viio nen da) va can MT (coc xuyen qua’ tang dat yeu) de ban doc 
lham khao 

I INH SI ( ( Hit < ()( KHOAN NHOI TRONG DA 

Ten ran DB 

Tin P5 

Kirn car 2 due s;1n, '2'— do B T tai cho) Side : 2000 (mm) 


SC) L.IEU NHAP BAN DA Li 





Cao do day he coc 

-8.742 




Cao do tang da nen phong hoa 

-22.459 




Cao do tang da goc 

-25.650 




1 le so lam vice 

IP = 0.55 




Cliieu dai chon coc 

i 

-t 

ii 

m 



Chu vi coc 

P= 6.2S 

m 



Dien tich coc 

A, = 3.140 

nr = 

19.01 

ft 2 

Cu'oiig do he long coc 

f. = 30 

MPa = 

3060 

(T/nr) 

T v trong he tong 

7 -25 

kN/nv' 



Cuong do da nen 

C - 1254 

Ksf 




= (> 120 

T/nr 
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TINH TOAN 

Circrng do thanh ben cua hoc da 

(APPLY 4.6.53.1 AND FIGURE 4.6.53.1.\ IN AASHTO 1996-CONSULT AASJ fLO 1995) 
Cong thuc Q SK =7i.B r D r (U,144.q SR ) 

trong do 

D r = Chieu dai hoc da 
B r = Ducmg kinh hoc da 

q SR = Cubng do cat gidi han doc theo mat tiep xiic coc vdi hoc da 
Thiet ke hoc da theo cufrng do nen cua nen da hoac be tong 
a E = 0,023lx (RQD) - 1,32 >0,15 
= «-e x Q) 

Chon q SR 


Lap 

Do sau 

m 

— 

RQD 

% 

a t. 

C u 

T/m 2 

C f 

nv 1 c 

T/m : 

Cm 

psi 

9sr 

psi 

Qsr 

T 

1 

3,200 

18,00 

0,150 

3175 

476,3 

680,357 

60 

848,93 

2 

2,500 

69,00 

0,274 

6120 

1676,3 

2394,67 

120 

1326,45 

Cong 

5,700 


2175,37 


Luc day noi, trong lirong ban than 

w p,Lc = Y c x L x A, - A, x L x y n = 1463,27 

149,16 

Wc = 2 x 15 x 21 x 2,5/10 =157,50 


KHA NANG CHIU LUC CHO I’HKP CUA COC 


SUC CHIU CUA COC THEO NEN Q, = (Q SR - W PILE - Wc) x FS = 1027,79 (T) 


KET LUAN 


sure chiu coc 

1027,79 

(T) 

noi luc coc 

829,26 

(T) 

voi cao do chan coc la 

-28,159 

(Ok) 
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TINH TOAN SIX CHIli TAI COC KHOAN NHOI THEO CONG THUC GOC 
(Theo thi nghiem trirong (SPT) - TCXD 195 : 1997 - Viet Nam) 


B(> PHAN: COC TUU'1’2 TRU NIX) 14 - HO NAM 

TEN CAC: CAU MT 


Vao so lieu 


Tie! diert coc (dudng kinh coc) 

Chieu dai coc 
Chu vi coc 

Dien tich mat cat ngang coc 

Mac thiet ke cua be tong coc 

Cudng do tinh toan cua be tong coc 

Trong lirong rieng cua be tong 

So thanh cot thep doc 

Bifdng kinh thanh cot thep 

Ci/ctng do gidi han chay cua cot thep 

Cuung do tinh toan cua cot thep 

PP thi cong coc: '1' co bentonite, 'O’: khong 


d 

2500 

mm 

L 

85,55 

m 

P 

7,85 

m 

Ap 

4,91 

m 2 

M 

400 

kG/cnr 

Ru 

600 

t/m 2 

y« 

2,5 

t/m 3 

nt 

20 

thanh 

dt 

40,0 

mm 

Rc 

27000 

t/m 2 

Ran 

18000 

t/m 2 


1 


Precast Pile 

-4 

size 

Borehole Pile 

size 

TYPICAL CROSS-SECTIONS 





Cac so lieu thi nghiem dia chat 


Chi so N 
0 20 40 BO 


SO 


, Cao 

Lop | do day 
lop 
(m) 


-0,95 

- 20,00 

-39,00 

-54,00 

-72,00 

-86,50 


MdTK 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


Chieu 
day 
lap' 
tin) 


19,05 

19,00 

15,00 

18,00 

14,50 


85,55 i 


Sire chiu tai cho phep theo dat nen 


Cong there: Q a = Q as + Q ap -W 


Luai dat 
- 0. dll il l 


,2 I 


Q as = P4(5N,.I, 


W^ = L.V(Yb-Yl?) 



Y: rai 

Ulll 

uin 

3 = 

0,15: Rdi 
0,43: Dinh 

Qps 

tan 

Qpp 

tan 

K 

tan 

d 

1,7 

7,0 

0,43 

450,35 



d 

1,85 

45,0 

0,43 

2887,52 



r 

2,1 

45,0 

0,15 

795,22 



d 

1,96 

50,0 

0,43 

3039,49 



r 

2,1 

52,0 

0,15 

888,29 



to 

7w - 

1,942 

50,0 

= Nm 






Tong cong: 

8061,00 

368,00 

-234 


Sure chiu tai tinh cua coc: 3398 


an 


Sircch 

u tai cho phep theo dat nen Q a = Q as + Q ap - W„ 

8195 tan 

Sdrcch 

u tai cho phep theo vat lieu 

Q 3 - R U A, + Ran.F a 

3398 tan 
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Bang xac djnh chiu tai cua coc theo dat nen phu thudc vac chieu sau va duang kinh coc o cau MT 


i chon coc (m), Duong kmh coc (m) 


1 m 

1,5 m 

2m 



2,5m 

Qap 

Qas 

Qa 

Qap 

Qas 

Qa 

Qap 

Qas 

Qa 

Qap 

Qas 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8.25 

180.14 

188.39 

18.5626 

270.2 1 

288.7725 

33 

360.25 

393.28 

51.5625 

450.35 

58.9 

1X0.14 

239.04 

132.525 

270.2 1 

402.735 

235.6 

360.28 

595.88 

368.125 

450.35 

58.9 

1463.48 

1522.38 

132.525 

2195.22 

2327.745 

235.6 

2926.96 

3162.56 

368.125 

3658.7 

53.01 

1463.48 

1516.49 

119.2725 

2195.22 

2314.493 

212.04 

2926.96 

3 139 

33 1.3 125 

3658.7 

53.01 

1781.57 

1834.58 

1 19.2725 

2672.35 5 

2791.628 

212.04 

3563.14 

3775.18 

33 1.3125 

4453.925 

58.9 

1781.57 

1840.47 

132.525 

2672.35 5 

2804.88 

235.6 

3563.14 

3798.74 

368.125 

4453.925 

58.9 

2997.37 

3056.27 

132.525 

4496.055 

4628.58 

235.6 

5994.74 

6230.34 

368.125 

7493.425 

58.9 

2997.37 

3056.27 

132.525 

4496.055 

4628.58 

235.6 

5994.74 

6230.34 

368.125 

7493.425 

58.9 

3339.02 

3397.92 

132.525 

5008.53 

5141.055 

235.6 

6678.04 

6913.64 

368.125 

8347.55 









TINH TOAN SUC CHIU TAI COG KHOAN NHOI THEO CONG THUG G()C 

Ten tan DB 

Tin P5 

Kieli con 2 (T = due sSn, '2'~ do BT tai cho) Side : 2000 (mm) 

SO IJEU NHAP BAN DAU 


Cao do day be coc 

-8.742 



Cao do tring da ndn phong hoa 

-22.46 



Cao do tring da goc 

-25.66 



He so lam viec 

FP = 0.55 



Chi6u dai chon coc 

L - 19.42 

m 


Chu vi coc 

P = 6.28 

m 


Dien tich coc 

A =3.140 

nr = 

19.01 fr 

Cirdng do be tong coc 

f(> = 30 

MPa = 

3060 (T/nr) 

Ty trong be tong 

Yo= 25 

KN/nv 1 


Cirong do da nen 

C()= 1254 

Ksf 



= 6120 

T/nr 



TINH TOAN 


Cirotig do thanh ben cua hoc da 

(APPLY 4.6.53.1 AND FIGURE 4.6.5 3 ./A IN AASHTO 1996-CON SUIT AAS/fTO 1998) 
Cong there: Q SK = 7i.Br.Dr.(0,144.q SK ) 

trong do 

Dr = Chifiu dai hoc da 
Br = Dircmg kfnh hoc da 

q SK — Cirong do cSt gidi han doc theo mat tiep xuc coc vbi hoc da 
Thiet ke hoc da theo cirdng do nen cua nen da hoac be tong 
a E = 0.023 1 x (RQD) - 1,32 > 0,15 
Cm = a E x C () 


Chon q SK 


Lap 

Do sail 

m 

RQD 

% 

a E 

Co 

T/nr 

Cm,fc 

T/nr 

Cm 

psi 

9sk 

psi 

Qsk 

1’ 

1 

3,200 

18,00 

0,150 

3175 

476,3 

680,4 

60 

848,93 

2 

2,500 

69,00 

0,274 

6120 

1676,3 

2395 

120 

1326,45 

Cong 

5,700 
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Lu'c day noi, trong hrpng ban than 

W„„ = g L . x Lx At - At x L x g n 1027,79 

149,16 

Wc = 2 x 15 x 21 x 2.6/10 = 157,50 

KI! \ NANG CHIU LUC Cl lO IMILP CUA COC 

SUCC lilU CUACOC TlIl-ONEN Q, = (Qs,< “ W 1>IL , ; - Wc) x FS = 1027,79(T) 
KET l.UAN 

Sue chin cue 1027,79 (T) 

Noi lire coc <529(1) 

Voi cao do chan coc la -25,159 (Ok) 

2.4, CAC TIN 1-1 TOAN PHUC VU Till CONG COC KHOAN NHOl 


2.4.1. Cue van de can tinh toan 

Nlia than thi cong coc klioan can tinh loan \d ong chong vach va mot so bai loan khac 
plnic vu thi cong. 

Cac noi dung ti'nh toan phuc mi tin cong epe klioan nhoi dupe yen cfiit tiong Quy trinh 
thict kc cac cong trinh pint lain de \ay dung can 22TCN dupe Bp Giao thong van tai ban 
hanh nam 199S. Quy trinh nay co not dung ihra Iren Quy trinh lu'o'ng tu cua Lien X6 cu va 
dung pturong pluip tinh loan theocac bang lhai gidi hail.... 

2.4.2. VI du ve tinh toan do on dinh ong \ ach bang thep trong cac giai doan thi cong 

San day la nipt vi du ve tinh loan ong chong vach khi klioan co dung vira set de giu on 
dinli thanh 16 klioan. 

2.4.2./. Ac/ //V/g smil g/<// doan ldj> da! 6//g ihi'p 

Ong vach thep dupe ha sau vao trong dat bang bn a rung thuy lire Mueller Vibrator MS 
20011. Biia rung nav co lire nen dung tain la 4000 kN. 

Phan bo ling suat tlieo mat cat ngang ong the] - * 

A = (2540 : - 2500') x re 4 = 158336 mnr 

Ling suat nen tiling hinh : = 4000000 : 158336 = 25N/ mnr 

2 4.2.2. Ac/ do (•*./// non Clio on c dup 

Ung suat keo non k>i han : 
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<\s, = 


Li 


'3(1 -v-) 


I rong do 

E = 2.I x 1() ? Tan/m 
v = 0.3 
t = 0,02 m 
r - 1.26 in 


( Moduli dan hoi) 

(He so poisson) 

(Cliicu day cun llianli vo dug thep) 
(Ban kmh vo dug ihep} 


Do do : cr cl . 


2,1 x 10 7 0.02 

n/.3( 1 -0,3 2 ) ! ’ 26 


= 20,174 lan/nr 


Ung suat non lime tc ciia dug (hep 

a vSKK = K x l v k 

trong do 

K - he so giam lay lir irng suat cho phep khi clura hoan tat 
f v k - ling suat idi ban 

Danh gia gia lii K quail he vdi gia tri do manli 


A. 



250 

2017 


= 0.35 


Thay vao gia iri K: K = 1,233 - 0,933 x a sx 

= 1,233 - 0,933 x 0,35 = 0.90 


Do do: a vSKk = K x f v K = 0,90 x 250 - 226 N/mnr »a x 
Kel luan la: Dam hao do an loan vo dug (hep klidng hi oan non. 

2.4.2. 5. Do ihlu iioii cua on g (rinli theo Tien ohuan nin Due DIN /S SOI) 


Cliicu dai hi oan non 


Do manli: 


S K ~ 2 lan cliicu dai ur do 


/•k 


2 x 25 in = 50 m 
50 50 

i 


56 


.1 


2.54 4 -2.50 4 


0.K9 
4 


\ A \ 2.54 : - 2.50 2 64 


i 

0.X9 1 


/., - 7T 


= n , I= 91 


V‘» 


V 250 
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>, K =^ = 0,62 

a,.. 


K = 


K + Jk 2 -/ 


0.83 


(k = 0,5|"l -r 0,34(/- k -0.2) + /.^ 0.76) 


V... = K x N • — 0.83 x A x 


■ oft n-Lion 


deo~ ~ ™ ~ 1 >ik 

= 0,83 x 1 58336 x 250 = 32855kN 


He so an toan: p = ^ ~ = 8.2 Dat veil can 

4000 


2.4.2.4. Xet klui ndng guim chieu sail Ini nag (liep 


Chidu sail lien ket cua vo dug tlicp ha vao trong dal diroc irdc iinh la 14,8m. Neu dir kien 
chieu sau ong (hep xuyen vao trong lop dat (-40.0msl) sc khdng the dat diroc do han che 
cua kha nang boat dong cua biia rung (chang han nilir sau khi cho phep pha vo lop dat set 
dat den phan dat co ket) vl bua tao lire rung de ha vo ong tlicp khdng thang diroc sire khang 
cua dat non. Trong tnrdng hop ha dug tlicp khdng co ma sat thanh ben ben trong vo dug 
tlicp (do dat ben trong ong thep diroc gau ngoam dao di mot phan) thi chi lire khang cua dat 
clidng lai lire ha dug tlicp cua bua chi co mot it phan lire d niui vd ong tlicp. Ma sat thanh 
ben ben ngoai cua ong tlicp dupe tinh trong trudng hop vdi lire rung ha ong thep dung tain 
cua bua dat gia tri toi da la 400 tan, khi do ma sat thanh ben (ma sat hong) ben ngoai ong 
tlicp dupe tinh vdi edng tlure: 


T 


ii£!o;u 


400 

rtx 2,54x 14,8 


3.4 1 an/nr 


Sir dung each lap luan don gain nay de tinh dupe tat ca cac gia tri ma sat hong ben 
ngoai rdoi vdi cac tai trong tinh, khi do chieu dai lien ket se la: 

'l x Tai trong = L, k0l x^xD xx 

trong do p - la he so an toan 

Tai trong - la tone cia tri tai irons dims 

D - la dirong kinh ngoai vo dug thep 

i - la lie so ma srit thanh ben (dirdi trie dung cua tTnli tai) 

,, . 1,5x12.8 

Vi vay: Lien ket =-= 7,1 in 

it x 2.54 -r 3.4 

Uen ket yen can - 2.0 + 7.1+ 2.0 =12.1 m 

Non chieu sail ha dug thep ngam vao dat ngan lion 12m gan vdi ket qua tinh toan dir 
kien trong qua trinli ha dug thep thue te tai liien trudng (Lire khang trie dung len ong thep 
tlieo chieu dai dug ngam vao dat cd \ct den vice dao dat ben trong dug tlicp de giam ma sat 
hong ben trong dug). 
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2.42.5. Klui nunx chin nen 

Thco tai lieu dja chat thill loan diroc cirong do lire cat trong cac lap dat nlur ? 
-Lop set C, S (l = 10-30 kPa 
- Lop set C 2 S u = 200 kPa 
Ma sat hong trong cac lop dat se la 
y c, = 10- 30kPa 

t l . 2 = 0,4 x 200 - SO kPa 
Ta co: 

V ULT = 6287 KN 

W = x 765 = 650kN (Lire neo) 

7,85 


F = -—— = 9,7 (chap nhan) 
650 

2.4.2.6. Chnycn vi nynny 
Cirong do toi han f yik = 250 MPa 


^ M 1() , h; ,„ = 250 x 


7T 


(2,54 4 -2,50 4 ) 


M 


Iff) h;in _ 
.1 


32 2.54 

24,7 


- = 24,7 MN.in 


C„xd (0,075x2.5^ 


= 21 


M. h = 1.9x0,075x2,5- = 0,89MN = 890 k N 
rp = 20° 

M ,. 24700 


1 icti him „_ 

K n x TX‘l J i ;m -f 45+ 2 °'' 
l 


= 31 


X 10x2,5" 


1-1 u =2,Ox tan- 


45 + 


20 


2 , 


X I0x2,5 4 = 638kN 


Do non oiin thco phu'o'ny nyany (hicn tinny tlico plufoiiy nynny) 


f _ 1 1 x Mu x 1 
I 20x L x , 


I I x9,2x 27,30 4 
120x2,lx 10 7 xO.126 


= 0.18m 


ran: 
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Chuong III 

CONG NGHE COC KHOAN NHOI 


3.1. Gl6l THIEU CHUNG VE CONG NGHE THI CONG COC KHOAN NHOI CHO 
CONG TRINH CAU 

fir nam 2000 Bo Giao thong van tai da ban han.h Tieu chuan thi cong va nghiem thu coc 
khoan nh6i 22 TCN 257-2000. Cac Nha thau khi tlurc hien in6i dir an ddu phai bien soan 
mot Quy trinh thi cong coc khoan nlibi cu the' phu hop voi noi dung cua dir an, phii hop vdi 
vat tir va thiet bi cu the cua Nha than va tren co so titan theo cac chi dan cua Tieu chuain noi 
Iren. Sau do trinh Quy trinh cho Tif van giani sat de duyet va thirc hien trong pham vi du an 
cu the. 

Sau day trinh bay noi dung cong nghe coc khoan nlioi noi cluing cho moi du an cau va 
gioi thieu mot so tinh huong cu the da ap dung a nude ta voi cac phuong phap va thiet bi 
khoan tao Id khac nhau trong cac diem kicn dien hinh khac nhau: ndn dat, ndn da; d midn 
Bac, mien Tiling va inidn Nam. 

3.1.1. Chuan bi thi cong 

3.1.1.1. Cong tdc thiet ke to chue thi cong coc khoan nlioi 

Khi thiet ke to clufc tin eon g eoe khoon nlioi can phot then tea va thu thap cue tai lieu sau: 

1) Ban ve thiet ke mong coc khoan nlioi, kha nang chiu tai, cac yen ciiu thu tai va 
phuong phap kiem tra nghiem thu. 

2) Tai lieu didu tra vd dia chat, tluiy van. nude ngam. 

3) Tai lieu vc binli do, dia hinh noi thi cong, cac cong trinh ha tang tai chd, nhu dudng 
giao thong, mang didn, ngudn nude pluic vu thi cong. 

4) Ngudn vat lieu cung cap cho cong trinh, vi tri do dat khoan. 

5) Tinh nang va so luong thiet bi thi cong co the buy dong cho cong trinh. 

6) Cac anh huong co the tac dong tdi moi tnrdng va cong trinh lan can. 

7) Trinh do cong nghe va ky nang ciia don vi thi cong. 

8) Cac yeu can vd ky thuat thi cong va kidm tra chat luong doi vdi coc khoan nhoi. 

Noi Jung nia cong tdc thiet held ehu'e thi cong eoe khoan nhoi hao goni : 

1) Lap ban ve mat bang thi cong tong the bao gout vi tri coc, bd tri cac cong trinh phu 
tarn nhu tram bd tong, he thong san cong tac. day chuven cong nghe thiet bi thi cong nhu 
may khoan, cac thiet bi dong bd di keni, lie thong cung cap va tuan hoan vufa set, he thong 
cap va xa mrdc, he thong cap didn, lid thong dudng cong vu. 
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2) Lap cac ban ve the hicn cac buck thi cong, cac tai lieu hubng dan cac thao tac thi 
cong doi voi cac thiet bi chit ycu. Lap huang dan cong nghe thi cong va cac hubng dan sir 
dung cac thiet bi dong be). 

3) Lap tien do thi cong cong trinh. 

4) Lap bie’u ke hoach sir dung nhan lire. 

5) Lap bibu ke hoacli sir dung thiet bi. 

6) Lap bang tong vat ur I hi cong cong trinh. 

7) Cac bien phap dam bao an toan !ao dong va chat luong cong trinh. 

3.1.1.2. Vat lieu va thiet bi 

Cac vat lieu, thiet bi dung trong thi cong coc khoan nhoi phai tuan thii cac ycu can ncu 
trong ho so thiet ke, trong quy dinh cua Quy pham nay va cac licit chuan hicn hanh. 

Cac thiet bi sir dung nhu may can, may khoan. biia rung v.v... phai co day dii tai lieu ve 
tinh nang ky thuat, cung nhu chung chi ve chat luong. dam bao an toan ky thuat cua nha 
che tao va phai duoc dang kiem cua co quail thanh tra an toan thco dung cac quy tac ky 
thuat an toan liien hanh (Vi du: Cue Dang kiem Viet Nam). Neu dat may khoan tren cac xa 
lan hoac he noi do Nha thiiu tu ghep lai tu cac phao thi can tieit hanh tinh loan va kiem tra 
ky luong vd an toan va bn dinh cua toan he tbeing noi khi van hanh ciing nhu khi di chuycn 
tren song. Trong thirc te thi cong nhieu can da tirng xay ra sir co tuot neo, treii ca he noi 
trong tlioi gian bao lu ve dot ngot nhu a can Seing Han (Da Nang), can Tuan (Hue) v.v... 

Vat lieu sir dung vaet ceing trinh coc khoan nltbi nhu xi mang, cot thep. vua set, pint gia 
v.v... phai co day du ItUeVng dan sir elung va cac chung chi chat luong cua nha sail xual. Cac 
vat lieu nhu cat. da, nuek, vfra set, be tong, phai co cac ket epiii thi nghiem tlanh gift chat 
lirong cung nhu thi nghiem tuyen chon thanh phan be leing, ket qua cp man v.v... truck khi 
dira vito sir dune. 

3.1.1.3. Thi cong cac cong trinh phu trp 

Tnrbc khi thi cong coc khoan nhoi. phai can eir vao cac ban ve thiet ke thi cong de tien 
hanh xay elung cac cetng trinh phu tro nhu: 

1) Dirbng cetng vu dc vim chuycn may mete, thiet bi, vat tu pluic vu thi cetng. 

2) He thong cung ciip nirik gom nguon nuek (gieng nuek, muong mang elan nuek), cac 
may bom. cac be chira. he thong diret'ng ong. 

3) He thong cap dien gom nguon elicit cao the, lie thong truydn el An can va ha the. tram 
hicn i\p, tram may phat dien v.v... 

4) He thong cung cap va tnan hetim vua set getm khet clura bett bentonite, tram tretn vfra 
set. cac may bom, cac be lang. he thong 1 etc xoay. he thong due'rng bug. 

3) He thong cung cap be tong getm cac tram be tong, cac kho xi mang. cac may bom be 
tons:, vii lie the'irn: duetns: one v.v... 

6) Cac sail dao thi cetng. cac killing dim hue Vug v.v... 
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Mat hang thi cong phai dira vao d;a li'mh. vi trf .xay dung mong rna lira chon cho phu hop 
va can luu y nhfrng diem sau: 

1) Khi thi cong tren bai can. phai lien hanh san hi, chip dat tao mat bang thi cong, rai cac 
tarn thep day hoac tarn be tong de may khoan banh xich co the di chuydn khoan coc. 

2) Neu thi cong tren can, co the tao mat bang thi cong bang phirong phap dap dao dat. 

3) Tai nhfmg noi nude sau hoac dia chat phire tap bun lay, phai lam san dao cirng de dat 
mav khoan va cac thiet bi thi cong coc. Co the dung he noi nhu phao, pha de dat may khoan 
nhung phai neo cho he noi on dinh. Co the lam san dao ngay tren dinh lie khung vay coc 
van thep de cho may khoan di chuyen. Cling co thd lam dao nhan tao trong vong vay coc 
van thep de dat may khoan len nhu da lam o dir an can Duong, can Lac Quan. Tuy nhien 
khi do can dac biet chu y cho diing mire nuoc thi cong va cao do chit may khoan de tranh su 
co nhu da tirng xay ra d can Lac Quan: lfi vc sdm va mire nude dang cao qua nhanh gay mat 
an loan cho dao nhan tao. 

Neu thiet bi khoan thuoc loai Ion. nang phai dichi tra day dii de co phirong an va 16 tr'inh 
van chuycn. 

Can dam biio co du dien tich cong trudng dd lap dirng thiet bi, xep dung cu. Phai gia co 
nen bai. mat dirdng tao dieu kien thuan loi cho \iec lap dirng cac thiet bi thi cong va 
phirong tien van chuyen di lai. 

De giiim thieu tac hai den moi trudng xung quanh cong trudng, can du kien phirong an 
van chuyen dat thai, don dep chudng ngai xung quanh \ a dudi mat dat, tranh gay 6 nhiem 
moi trudng. Phai xeni xet tac hai ciia tieng on, chan dong va co bien phap han che anh 
lurdng den khu vuc xung quanh. 

Trudc khi khoan coc phai kidm tra lai dird'ng co tuyen, lap cac mdc cao do, cac coc dinh 
tim coc khoan. Cac mdc cao do va coc dinh tint phai dirpc dal d vi trf khdng bi anh hudng 
khi khoan va phai dupe biio vc can than. 

Dac biet trudc khi thi cong khoan d nhung vung co nhidu bom min trong chien tranh can 
phai khao sat tham do va co bien phap ra pha bom min. 

3.1.2. Cong tac khoan tao Id 

3.1.2.1. Thiet bi khoan tao lb 

Cong tac tao Id khoan co the cilia thanh hai dang chu yen theo phirong thuc bao ve thanh 
vach lo khoan nhu sau: 

1. Khoan tao Id khdng co dug vach, diing bentonite de gifr vach; 

2. Khoan tao Id co ong vach. 

Tliict bi lay dat, da trong long Id khoan co cac kien sau: choong dap da; gau ngoam; gan 
xoay de blit bim theo chu trinli thuan. nghicli v.v... 
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Viec tao 16 trong long dat co the’ tlurc hien bang cac cong nghe thiet bi khoan khac 
nhau. M6i cong nghe khoan can co quy dinh cac thong so khoan cu thd dc dam bao chat 
I irong tao 16. 

Hien nay co rat nhidu nhan hieu va kidu may khoan khac nhau dang boat dong duqc 
nhap tir nhidu nude khac nhau: Due, Nhat, Trung Quoc,v.v... Do do ben canli cac ky sir cau 
can co cac ky sir may xay dirng cong tac, Tircfng dug voi m6i loai may khoan, phai soan 
mot quy trinh thi cong phii hop cu the: cho didu kien dia chat cu the cua cau. 



Hinh 3-1: Mot so loai may khoan 


3.1.2.2. Ong vdeh 

Theo dac diem ky thual co the chia ong vach thanh hai loai: 

a) Ong vach thuoc thiet bi khoan co kich thiroc vd dirong kmh, chidu dai moi doan ong 
dirqc che tao theo ti'nh nang, cong suat cua tung loai may khoan. Ong vach nay dupe rut len 
trong qua trinh do be long; 

^ ^ , » 

b) Ong vach theo yen cau thi cong khong thuoc thiet bi khoan va diroc de lai trong ket 

cau voi muc dfch: 

- Giir thanh vach; 

- Hoac lam van khuon doi voi phan coc ngani trong nude, cao Iron day song; 

- Bao ve coc be tong cot thep trong trirong hop song co van toe Ion va nhicu phu sa. 
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3.12.2.1. Or: tao on# vach 

Ong vach dirge che tao bring thep ban citoii va ban lhanh tirng doan oiig tai cac xuong ra 
khf chuyen dung. Duong kmh dug vach theo ycu can thiet ke, chibu day ong vach thudng tir 
6-16 mm; chieu dai cac doan ong vach thudng tu 6 -r 10m phu thupc vao dac diem thiet bi, 
vat tu va caiu lap, cac yen can ky thuat cua coc. Ong vach sir dung de thi cong coc khoan 
nhoi phai co cluing chi dam bao chat lupng. 

Tai cong triromg, cac doan ong vach ciia coc dirge noi bring dudng han. Viec han noi ong 
vach phai dupe thuc hien tren be ga. Neil chilli dai ong vach can ha Ion hon chifiu cao cua 
cau, thi co the ket hgp giua vice ha ong vach va noi ong vach cho den khi du chi^u cao thiet 
ke, nhung phai bo tri cac gia do de oiig vach sau khi noi dam bao cac yeu cau ky thuat v6 
do thang dung, kin va sue chin tai khi dong ha ong vach. 

Trong loai coc nhoi khoan 16 phan tuan hoan thudng dung biia dong epe chan dong de 
dong ong vach xuong hoac dung kich chay dien ep. De cho dinh ong vach khong bi bien 
dang hoac ong bi oan khi gap chirdng ngai vat thi ban than oiig phai co du cudng do va do 
cimg. Ngoai ra b6 mat ong phai brio dam chat luong. 

Trong phuo'ng phap thi cong khoan bang gudng xoan, de tao thuan lpi cho viec thi cong 
do be tong thudng dung loai ong vach co chieu dai 4-7m. 

- So luong ong vach chmitn bi tot nhat co 2 bo. 

- Dp day ong vach 9 den 16mm khi dudng kmh nho hon lm va tu 16 deii 25mm khi ldn 
hon lm, dudng kinh ong vach ldn hon dudng kmh ngoai ciia 16 khoan tir 100 den 150mm. 
Neu thi cong trong nuac bun \o, cat chay till do sai lech cang Ion thudng den 20% dudng 
kinh ngoai ciia dan khoan. 

- Do dai ong vach dam bao giu on dinh, mat do nude trong va ngoai 16. 

+ Muc nude ngam thap hon muc nude trong 16 2m 

+ Chii y su thay ddi muc nude ngam. 

+ Dong ong chong den tang dat khong tham nude. 

Cong thuc tmh toan ve do dai ong chong va do sau dong xuong la: 


h f I = 


7i + c i /1 , , 7: + c : 


d + n+ 


+ e i 


1 +C, 


trong do: y,, yv. ty trong I dp cat \ a I dp him. 

e,, e n : ty so dp rong ciia I dp dat tirong ling. 

3.12.22. Dinh vi va lap dat onp vach 

Cong tac dinh vi, lap dat oiig vach phai tuan thii theo Quy pham thi cong va nghiem thu 
can cong va can lirn y nhung diem sau: 
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1. Khi lap dat ong vach a tren can: cong tac do dac dinh vi there hicn bang may kinh vT 
va thude thep; dung can can de lap dat. 

2. Khi lap dat ong vach vung nude sau: ngoai viec sir dung cac loai may moc thiet hi tren 
de do dac va dinh vi can dung them he thong khung dfrn luro'ng. Killing dAn lurdng dung de 
dinh vi ong vach phai dam bao on dinh dudi tac dung cua lire thuy dong. 

Dinh vi coc tren mat bring can dura vao cac moc toa do chuain dupe xac dinh va xay dung 
trubc. Vi tri, Rich thude va cao do chan ong vach phai dupe dinh vi va ha dung theo quy 
dinh cua thiet ke. 


Hinh 3-2: 

Olio vach (ru ran ID 

3.1.2.2.3. Thiet hi lia ong vach 

Tuy thude vao dicki kien dja chat cong trinh; Rich thude dug vach; chieu sau ha de tfnh loan 
va chon thiet bi ha dug vach cho phu hop. Thiet bi ha dug vach thudng co nhung dang sau: 

1- Sir dung thiet bi xi lanh thuy lire kem theo may khoan dd xoay lac ong vach ha hoac 
nhd dug vach ten. 

2- Sir dung biia rung dong ong vach xudng ket hpp vdi viec lay dat ben trong long dug 
vach bang may khoan, gau ngoam, hoac hut bun. 

- Ha dug vach bang Rich thuy lire ep xudng. 


Hinh 3-3: 

Olio vai li [rang vong vd\ 
t or nil i i lirp 
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3.1.2.2.4. Cao do dinh vd chan dug vdcli 

Tuy theo didu kien dia chat, tlu'iy van; phirong phap, loai thiet bi khoan v.v... ma quyet 
dinh dat cao do dinh va day one vach cho phu hop. 

Trong tnrdng hop khoan coc nhoi d viing bi anh hirdng cua nude thuy trieu, neu dung 
dung dich vira set (bentonite) de giir on dinh vach, thi dinh ong vach phai cao hon mdc 
nirdc cao nhat toi thieu la 2m. Khi khoan tren can, ngoai nhung yeu cdu tren can phai dat 
ong vach cao hon mat dat hien tai toi thieu 0,3m. 

Khi khoan nhoi bang loai may khoan khong co ong vach di kem va phai dung bentonite 
de giir vach, thi tuy dieu kien dia chat cu the’ ma dat chan ong vach phu (ong vach khong 
thuoc thiet bi may khoan) tai cao do sao cho ap lire cua cot dung dich bentonite luon ldn 
hon ap lire chit dong cua dat cong vdi boat tai thi edng phia ben ngoai thanh vach. Nen dat 
chan ong vach vao tang dat khong thain nude nam d phi a dtrdi mire nirdc ngam. 

Chan ong vach phai dat phia dtrdi du'dng xoi Id cue bo da dirpe tinh toan tai vi trf khoan 
toi thieu la 1 m. 

3.1.23. Chuctn bi khoan 

Tnt'dc khi thi cong coc khoan nhoi, can phai chuan hi du ho so tai lieu, thiet bi may moc 
va mat bang thi cong, dam bao cac yen can salt: 

- Khoan tlifun do dia chat tai vi n i cd 16 khoan. 

- (’lie tao long cot thep. 

- Thi nghiem de chon ty le thanh phan lion hop be long coc. 

- Lap cac quy truth cong nghe khoan nhoi cu the de hirdng dfm, pho bien cho can bo, 
cong nhan tham gia thi cong coc khoan nhoi lam chu cong nghe. 

Khi sir dung may khoan khong cd ong vach di kem thi cAn phai bd sung cac yeu c£u 
dirdi day: 

- San suat cac ong vach thep theo chieu dai ma thiet ke thi cong yeu cau. 

- Lam cac thi nghiem de chon ty le nha Iron thanh phan vu'a set phu hop vdi yeu cau cua 
16 khoan. 

Dira tren co so phiro'ng phap va thiet bi may khoan, tuy theo tung vi trf cu the cua coc mil 
phai chuan bi mat bang de lap dat may khoan. Khi kha nang chiu tai cua dat nen khdng 
dam bao dd dat may vir thiet bi thi cong cd the: chon giai phap gia co’ ndn dat sau: 

- Dung >c lii san vii nen chat dat. 

- Diio bd I dp dat yeu thay dat tot. 

- Gia co dat bang vdi hoac xi mang v.v... 

- Lai mat bang ta vet, van clay bang go hoac hit bang thep tain, thep hinh. 

Khi ke bring thep tain can chdng tnrpt va xoay chan chong may khoan. 
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Doi voi cac may khoan xoan oc hay may khoan gau xoay dung de thi cong tren can, 
may co ban (bo phan chinh cua may) phai duoc dat tren cac tarn ton day 20mm. Cac chan 
may phai diroc ke cirng va can bang de khi khoan kh6ng bi nghieng hoac di dong. 

Doi v6i cac may khoan tuan hoan thuan hoac nghich, dau khoan duoc treo bang gia 
khoan hoac bang can cAu, trudrc khi khoan phai dinh vi gia khoan can bang, dung tim coc 
thiet ke. Cac san cong tac phai dam bao on dinh duoi tai trong thi cong va tai trong dong. 

Dinh vi may khoan coc nhir sau: 

a) Doi vai may khoan xoay lac ong vach, co the chon mot trong ba phtrong phap sau day 
de xac dinh vi trf lap dat may: 

+ Ve chu vi ngoai chan cua ong vach tren mat dat. 

+ Dong ft nha't 3 coc nho de lam moc tren chu vi dat may. 

+ Lam mot vanh dai dinh vi bang voi chu vi ngoai cua chan 6'ng vach. 

h) Doi vai may khoan gdn xoay, di chuyen may khoan de dau khoan vao triing tim coc 
da xac dinh. 

c) Doi vai phi fang phap khoan tudn hoan ngifac. co th6 chon mot trong ba thiet bi nhir 
bua rung, bua xung kich hoac kich thuy lire d6 ha ong vach xuong. 

Khi dinh vi, phai kiem tra xem ong vach da nam dung vao vi trf ciia coc chira, neu bi sai 
lech phai lap “ban thao tac” de’ di6u chinh lai. 

3.1.2.4. Do dac trong khi khoan 

Cong tac do dac trong khi khoan nham dat diroc cac muc tieu sau: 

- Dinh vi chinh xac vi trf khoan; 

- Theo doi chidu day 16p dia cha't cua 16 khoan; 

- Xac dinh vi trf, cao do dau khoan. 

Dinh vi tim d^u khoan hoac tim ong vach bfing cac thiet bi do dac cong trinh, theo cac 
coc mo'c da dirge xay dung tur truoc. Trong qua trinh khoan phai theo doi tim coc bang may 
kinh vi, do dac do sau 16 khoan, dong thoi phai luon quan sat va ghi chep su thay doi cac 
lop dia chat qua miin khoan lay ra. 

3.1.2.5. Khoan lo 

Phai lira chon thiet bi khoan du nang lire va phu hop voi di6u kien dia chat, thuy van cua 
c6ng trinh de dam bao cho viec tao 16 khoan dat yeu cau thiet ke. 

Thiet bi tao 16 co cac loai sau; 

-Thiet bi trong phuong phap thi cong co ong vach: gom ong vach co chan site, gau 
ngoam duoc treo bang he mup cap. 

-Thiet bi trong phuong phap khoan phan tuan hoan: diiu khoan duoc noi voi can khoan 
cung voi dung dich giu thanh keo dat khoi 16 khoan. 
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- May tao 16 trong plurong phap tao 16 hang guong xo6n: 

Khi lira chon thiet bi can can cir vao tmh hinh dia chat cu th6, kich thirdc coc, phirong 
phap thi cong dc lira chon cho thich hop. 

- Nhom may khoan dung ong vach chi nen sir dung trong dat da mem, nhung noi khong 
co niroc mat mire nirdc ngam thap. Nhung noi co mire niroc ngam cao hoac can dung dich 
gift thanh chi nen dung khi chichi sau 16 khoan khong Ion, vi trong di£u kien do cac may 
khoan mo'i phat huy tot. 

- Nhom may khoan van hanh ngirpc co the su dung tren tang dat da, dac biet co hieu 
qua khi dirong kinh 16 khoan 16n tir 30 den 100m. 

- Nhom may khoan trong dat thich hop cho loai dirbng kinh Ion, dac biet gau xoay, co 
dp sau tir 20 den 30m. 

Khi lira chon may khoan can xet tmh kinh te ciia m6i loai may voi duong kinh va do sau 
coc. Khong nen sir dung may khoan ong vach, trir truong hop khong co giai phap hieu qua 
khac, do keo dai th6i gian va ton kem do cong tac ong vach. 

Trong trirong hop nen la dat binh tlurong thi viec tao 16 co don gian; nhung trong truofng 
hop n6n dat cung, da soi, da mo coi hay tang nham thach thi tao 16 kho khan tham chi 
khong lam noi. Tuy tinh hinh there te ma van dung cac phuong phap tao 16 cho thich hop. 

3.1 2.5.1. Phu'o’ng phap thi cong co dug chong vach 

Cong nghe tao 16 sir dung ong chong vach co iru diem la vach 16 khoan on dinh, dac biet 
khi 1 10 16 qua dia tang bun sut cat cfuiy ma cac phirong phap khac kho co the khac phuc. 
Nhung cung co khong it nhung nhirpc diem sau: 

Pluii chi phi mua oiig vach, ha ong vach, dac bifit co khi phai de lai mot phan hay toan 
bo 'U 2 , vach. 

Khi thi cong trong dia tang qua ctioi soi gay kho khan cho ha ong vach va tao 16. 

- Anh hirbng chat lirpng be-tong va coc khi rut ong vach. 

Vi vay cong nghe nay ap dung co liifiu qua trong dia tang biin sut, cat chay vdi chi6u 
sau khong Ion. 

3.1.2.5.2. Cong nghe khoan vein hanh ngito'c 

Co toe do thi cong nhanh, nhung toe dr) khoan va toe do ban quay phai phu hep v6i 
duong kinh 16 khoan va tirng loai dat da. 

Cong tac on dinh vach khoan can dupe quan tarn, cong nghe nay dupe ung dung rong rai 
khi co dung dich giu on dinh vach 16. 

3.1.2.5.3. Cong nghe khoan dung guong .xoan 

Guong xodn thich hop v6i dat dinh, mem, khi do co the khong cSn ong vach, tham chi 
khong can dung dich giu thanh hon nira khong gay tieng on va chan dong Ion do do thich 
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hop cho thi cong d do thi. Nhirng khi dung phuang phap nay can chu y khong lam sal Id 
vach khi nhac guong xoiin va xir ly khi gap da mo coi, tot nhat khi gap da mo coi thi nen sir 
dung cong nghe co ong chong vach. 

Khi gap da tang rat cung d sau vdi ludi khoan guong xoan hoac khoan thung khong 
xuyen qua duqc phai dung ludi khoan dac biet co rang cung dd pha vd chung bring each cho 
roi tu do dau khoan vao Id da khoan hoac co the dung thuoc no (neu cho phep) hoac lay 
may due da tha vao 16 khoan dd pha da tang, da mb coi hoac tang nham lhach cung. 


Trong qua trinh khoan neu xay ra su co, hien tuqng bat thirdng (sut Id thanh vach, 16 
khoan khong thang, co sir sai lech ve dudng kinh Id khoan thuc te so vdi yeu can cua thict 
ke v.v...), thi nha thSu phai nghien ciru, dd xuat giai phap xu ly. Phuang an xir ly sir co ciia 
nha thau chi duqc thuc hien khi duqc chu dau tu, tu van giam sat, tu van thict kc thong nhat 
chap thuan. 



Hinh 3-4: Vai dang dan khoan dd 

Phai chd den khi be tong coc ben canh trong cung mot mong dat toi thidu 70% cudng do 
thiet ke mdi duqc khoan tidp. Viec quyet dinh chon thdi didm khoan con phu thuoc vao 
khoang each giua cac coc trong mong. Theo Tieu chua’n thiet kd hien hanh thi cu ly tim cac 
coc ft nhat la bang 3 lcin dudng kinh coc. 

Doi vdi nhufng Id khoan su dung dung dich vfra set dd giu thanh vach, cSn bu phu dung 
dich lien tuc trong qua trinh khoan, ngimg khoan hoac do be tong. Khong duqc dd cao do 
dung dich trong Id khoan ha xuong dudi muc quy djnh gay sut Id vach. 

Khi ngung khoan lau phai rut ddu khoan ra khoi ho khoan, tranh khoan bi chon vui khi 
sap vach, mieng ho khoan phai duqc day nap. 

Khi dua mui khoan len de xa dat hoac noi dai cin khoan phai rut tu tu, khong duqc cho 
dau khoan va cham vao vach gay sut Id. 

Sai so cho phep trong cong tac khoan tao Id va sai so cho phep ciia Id coc khoan nhoi da 
thi cong xong duqc neu trong Tieu chuan TCXD 206 : 1998. 
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Bang 3.1 Sai so cho phep ve 16 coc nhoi (theo TCXD 206 : 1998) 


Phirang phap tao 16 coc 

Sai so 
dirang 
kmh coc 
(mm) 

Sai so 

do 

thdng 

dung 

(%) 

Sai so ve vi trf coc (mm) 

Coc dan, coc dirai 
mong bang theo true 
ngang, coc bien trong 
nhom coc 

Coc dirai mong 
bang theo true 
doc, coc trong 
nhom coc 

I. Coc khoan 
giCr thanh 

bang dung 
dich set 

D < 1000mm 

-0,1 D va 

<-50 

1 

D/6 nhurng khong Ion 
han 100 

D/4 nhirng 
khong Ion han 
150 

D > 1000mm 

-50 

100 + 0,0111 

150 + 0,0111 

2. Lam 16 bang 
each dong 

ong hoac rung 

D < 500mm 

to 

o 

1 

70 

150 

D > 500mm 

100 

150 

3. Khoan guong xuin co mo 
rong day coc 

± 20 

1 

50 


4. Coc dao 16 bang thu cong : 

- GiCr thanh bang vo be tong do 
tai cho 

- GiCr thanh oang ong thep dai 

± 50 

0,5 

100 


± 20 

l 

L_ 



Chu thick : 

1) Gid tri do. 6 sai so cho phep ve difun\> ki/ih coc Id chi so mat cat cd biet, khi cd mu rang day 
i pc thi sai so cho phep d day coc Id ± / 00mm 

2) Sai so cho phep ve difung ktnh coc khi dung phi fung phdp dong lai khong chin han die cua 
bang nay. Sai so ve dp nghieng cita coc nghieng khans’ Ion hun 15% goc nghieng ciia coc 

5) Sai so cho phep ve do sail Id khoan ± lOOmni 

4) H Id khodtn’ each gilia cot cao mat dot d hien tnfung thi coup vai cot cao dan coc quy dinh 
Iron it thiet ke, D Id difbnp kin It thi el ke coc. 

Cao do dung dich khoan 

Cao do cot dung dich khoan gin on djnli thanh vach phai cao han mire nuac ngam hoac 
muc nirac mat tren 2m. Tai nlnrng nai nuac ngam hoac co ap lire ngang khac edn phai tfnh 
toan ky de quyet dinh cao do nay. 

Trong qua tnnh khoan phai iuon theo doi viec cap vita set cho bam hut (phirang phap 
tuan hoan ngirac). Neu het vua set dir trfr thi phai ngirng ngay khoan. Trong moi tnrdng hop 
cam de dung dich khoan trong ho khoan hi ha thap han lm so vai cao do quy djnh. 
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3.1.2.6. Xuly lang can 

Cong tac xu ly Idng can phai thuc hien trudc khi do be tong. K.hi khoan coc den cao do 
thiet ke, khong dupe de dong bun dat hoac vua set a day 16 khoan lam giam kha nang chiu 
tai cua coc. Doi vdi m6i coc, sau khi khoan deu phai thuc hien viec xu ly can Idng ky 
luong. Day la mdt ky thuat kho va cdn duoc thuc hien, kiem tra chat luong that ky. 

3.1.2.6.1. Phuongphap xuly can lang la loai hat tho 

Loai can lang co dudng kfnh hat turorng doi Ion, de xu ly, sau khi tao 16 dat tdi do sau 
thiet ke, khong dupe nang ngay thiet bi tao 16 len ma phai tiep tuc thao tac thai dat ra ngoai 
cho den khi kiem tra thay sach can lang a day 16 khoan. 

Doi voi phuong pimp khoan 16 tudn hoan nguac, sau khi ket thuc cong tac khoan phai 
nang dau khoan len each day khoang 20cm, tiep tuc quay mui khoan va born hut vua set. 
D6ng thoi tien hanh kiem tra dung dich khoan trong 16 khoan theo cac cht tieu da quy dinh 
s3n cho den khi dat dupe yeu cau. Sau khi hoan thanh cong viec phai rut dau khoan len voi 
toe do tur 2 den 4m/phut. 

Doi voi phuong phap khoan xoay lac ong vdeh, sau khi ket thuc thao tac tao 16 phai cho 
khoang tur 15 den 20 phut moi dupe tha nhe gau ngoam xuong day 16, ngoam can ISng a 
day 16 len. Khi can lang b day con ft, dung bom hut cat tha xuong day 16, khuay nhe can 
lang len de hut ra ngoai. 

Doi voi phuong phap khoan 16 being gau xoay, sau khi khoan xong d6 yen tu 15 den 20 
phut r6i dung gtiu khoan co la chan dac biet de lay can lang len. 

3.1.2.6.2. Phuong phap xU ly can lang la loai hat rat nho, noi trong nude tudn hoan 
hoac nude trong 16 

Can phai xu ly lang can hat nho trude khi tha long cot thep hoac trude khi do be tong. 
Co the dung phuong phap bom khong khi xuong (phuong phap hut bun khong khi) hoac 
phuong phap bom hut tu3n hoan ngupc de’ hut bun: 

- Neu dung phuong phap bom khi xuong 16 khoan de hut bun, phai de ddu hut bun hoac 
mieng phun nam cang sdu vao trong nude cang hieu qua. 

- Neu dung phuong phap tudn hoan ngUOc thi edn phai cho mieng o'ng hut bun di dong d 
day 16 khoan de day can lang I6n. Trong qua trinh hut phai luon bo sung dung dich khoan 
vao trong o'ng, khong dupe de nude trong o'ng bi ha thap gdy sut Id thanh vach. 

Do'i vdi cac loai coc co d6 sau nho hon 10 m, thi khong nen dung phuong phap hut bun 
khong khi vi hieu qua kem; nen dung phuong phap bom hut tuan hoan ngupc. 

3.1.3. Dung dich khoan 

3.1.3.1. Yeu cau chung 

Tuy theo di6u kien dja chat, thuy vdn, nude ngam, thiet bi khoan ma chon phuong phap 
giu thanh vach 16 khoan va chon dung dich khoan cho thi'ch hop. 
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Dung dich vua set (Bentonite) dung de giir thanh vach gom: nude, hot set, CMC va tac 
nhan phan tan khac. Dung dich vua set co the sir dung doi vdi nai co lop dia tang de sut Id 
va dam bao dupe cac yeu cau ky thual sau: 

- Co the’ dung d moi loai dia tang. 

- Dung cho moi loai thiet bi khoan va dang mui khoan. 

- Giu cho mini khoan khong king dong dudi day ho khoan va dua chiing theo dung dich 
ra ngoai. 

Dung dich khoan co the la nude thirdng tai noi ma dia tang la dat dinh nhu: dat set, a set, 
dat thit, hoac go' nai phong hoa, da v.v... 

Dung dich khoan phai chon dua tren co' so - tinh toan theo nguyen ly can bSng ap lire 
ngang, giua cot dung dich trong ho khoan va ap lire ciia dat va nude quanh vach 16. Doi vdi 
cac 16 khoan co lop dia tang de sut Id, ap luc ciia cot dung dich phai luon ldn hon ap luc 
ngang cua dat va nude ben ngoai. 

Truong hop phia tren ho khoan chin tai trong cua cac thiet bi thi cong nang hoac cac 
cong trinh xay dung lan can, phai sir dung ong vach de chong sut Id. Do sau cua ong vach 
trong trudng hop nay phai can cir vao ket qua tinh toan cu the, sao cho doan 16 khoan khong 
ong vach co ap luc ciia cot dung dich ldn hon ap luc dat nude xung quanh thanh vach. 

Neu ap lire nude ngam cao hon mii'c binh thuong (vi du trong trudng hop nude ngam tran 
len ca mat dat) thi can phai tang t\ trong dung dich vua set len cho phii hop. De dat dupe 
nine dich tren dupe phep trpn them vao trong dung dich cac chat co ty trong cao nhu barit 
hoac cat magnetic v.v... 

Dung dich. dimg trong khoan nhdi phiii co chat lirprig tot va khong bi hir hong theo thdi 
gian. Tltanh phan va tinh chat ciia dung dich vua set sir dung cho nidi 16 khoan can phai bao 
dam sir on dinh trong thdi gian thi cong. Cac thong so ciia dung dich phai dupe chon thich 
hop vdi dieu kien ciia khu vuc xay dung va dam bao cac yen cau quy dinh trong Quy trinh. 
Tuy theo didu kien dia chat tai vi tri khoan coc ma chon cac chi tieu ve do nhdt va khoi 
lupng rieng ciia dung dich cho thich hop. 

Sir dung dung dich set nham nine dich la : 

- Tac ra kip mang mong tren thank 16 coc de chin ap lire nude tinh de phong bi sap Id 
thanh Id coc. 

- Liim chain toe do king xuong ciia cac hat cat, giu trang thai huydn phii nham han che 
can lang day 16 coc. 

Che tao dung dich nay phai tren co so thiet kc cap phoi tuy theo thiet bi, cong nghe thi 
cong, phirong phap khoan id va dieu kien dia chat cong trinh, dia chat thuy van cua dia 
diem xay dung.Cac chi tieu tinh ruing ban dau (luc che taoi trinh bay d dudi day, neu dung 
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hoa pham khac (khong phai la set betonit) de 1am dung dich giu thanh thi can thur nghiem 
trudc, trong do can kiem scat chat che cac chi tieu: ty trong, do nhdt, tfnh qua loc, tinh on 
dinh (ly - hoa hoc) va tri so pH. Tren cong trubng phai co du dieu kien thiet b; va hoa pham 
can thiet de quan ly chat che chat lupng cua dung dich set, dieu nay la mot nhan to quan 
trong trong thi cong coc khoan nhoi co chat lupng. 


Bang 3.2: Chi tieu tinh nang ban dau cua dung djch set (theo TCXD 206 : 1998) 


Hang muc 

Chi’ tieu, tinh nang 

Phuong phap kiem tra 

1. Kho'i lupng rieng 

1,05 - 1,15 

Ty trong ke dich set hoac bomeka 

2. Do nhdt 

18-45 (s) 

Phuong phap pheu 500/500cc 

3. Ham lupng cat 

<6% 


4. Ty le chat keo 

> 95% 

Phuong phap dong coc 

5. Lupng mat nude 

< 30ml/30phut 

Dung cu do luprg nude mat 

6. Do day cua ao set 

l-3mm/30phut 

Dung cu do lupng nude mat 

7. Luc cat tinh 

1 phut : 20 - 30 mg/cm 2 

10 phut : 50 - 100 mg/cm 2 

Luc ke cat tinh 

8. Tinh on dinh 

< 0,03g/cm 2 


9. Tri so pH 

_:_ 

7-9 

Giay thir pH 


Khi dung dung dich set phai luu y mot so van de sau : 

Khoi lupng rieng va do nhdt cua dung dich can co su dieu chinh thich hop vdi dieu kien 
dia chat cong trinh va phuong phap sir dung dung dich. 

Be mat dung dich trong 16 coc phai cao hon mpc nude ngam tir 1,0m trb Ien, khi co anh 
hudng cua muc nude ngrim len xuong thi phai cao hon muc nude ngAm cao nhat 1,5m. 

Trudc khi' do be tong, khoi lupng rieng cua dung dich set trong khoang 500mm ke tir 
day phai nho hem 1,25. Ham lupng cat < 8%, do nhdt < 28s de d6 dua len mat dat. 

Can co su ki6m soat cha't lupng dung dich phu hop cho tung do sau cua Idp dat khac 
nhau va co bien phap xir ly thich hop de duy tri on dinh thanh 16 cho den khi ket thuc viec 
do be tong. 

Ngoai ra tai cong trubng cung cSn he thong thu hoi dung dich set hut len tir cac coc 16, 
loc cac cat san, bo sung them mot so' phu gia (neu can) kibm tra cac tinh chat cua dung dich 
set vira thu hdi va lam giau dung dich nay de dung lai cho cac Id coc sau. Dung dich set sau 
khi sir dung cung nhu can lang cua no phai xir ly theo cac quy dinh vg bao ve moi trubng de’ 
tranh lam 6 nhidm ngudn nude mat hoac nude ngam. 
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Bang 3-3: Chi tieu ky thuat ciia dung dich set bentonite trong su dung thong thuong 


Ph irerng 
phap khoan 

Dia tang 

Chi tieu ky thu^t ciia dung dich 

Khoi 

1 trong 
rieng 

Do 

nhdt 

(S ) 

Ham 
lupng cat 
(%) 

Ty le 
chat keo 

(%) 

Mat nuoc 
(ml/30m 
in) 

Do 

pH 

Tufin hoan 
thuan, 
khoan dap 

Dat set 





<25 

8+10 

Dat cat 

Dat san 

Cuoi da dam 

1,2-5-1,45 

19+28 

< 8+4 

> 90+95 

<15 

8+10 

Khoan day, 

khoan 

ngoam 

Dat set 

1,1-1,2 

18+24 

<4 

>95 

<30 

8+11 

Dat cat soi sail 

1,2-5-1,4 

22+30 

<4 

>95 

<20 

8+11 

Khoan tuan 

hoan thuan 
nghich 

Dat set 

1,02-5-1,06 

16+20 

< 4 

>95 

<20 

8+11 

Dat cat 

1,0-5-1,10 

19+28 

<4 

>95 

< 20 

8+11 

Dat san 

1,1-5-1,15 

20+25 

< 4 

>95 

< 20 

8+11 


Bang 3-4: Tri so do nhot thfch hop cua dung dich 


Chat dat 

Do nhdt thfch hep S(500/500cc) 

Bun tich Uhl cat 

20 + 23 

Tri so cat N < 10 

> 45 

Tri so cat N > 20 

23 + 25 

Cat soi lan tap set 

23 + 35 

Cat soi 

>45 


Ghi chu : Cue tilth Intdng san day tri so se hoi Ian In in front* bang tren 

(1' Khi ton fai tang cat lien tuc 

(2) Khi nude again co khd nhien trong nen dot 

(3) Khi dtMng kinh cor khd Win (tide 1300mm trdlen) 

3.1.3.2. Kiem tra, dieu che, dieu chinh dung dich 

So lan thi nghiem, vi tri lay mfui nen tham khao phu luc dung dich khoan kem theo 
cua Tieu chua’n nay de van dung cho cong tac khoan coc nh6i tai cong trinh cu the. 

Dung dich vua set sau khi dieu che phai dam bao diroc yeu cau giu 6n dinh thanh vach 
doi vdi loai dat noi khoan coc. Trong qua trinh sir dung vua set, phai thi nghiem va didu 
chinh cac chi lieu ky thuat ciia dung dich cho phu hop. 


57 



















3.13.3. Sit dung lai dung dich vua set 

Qua viec kiem tra va didu chin 1 ! dung quy dinh, dung dich viia set co the tai su dung 
nhi6u lan trong thai gian thi cong. Neu cong tac kiem tra, di6u chinh dupe thuc hien day du 
thi co the sir dung lai dung dich vua set trong khoang thai gian thi cong cong trinh, nhirng 
khong duqc qua 6 thang. 

Neu dung dich bi nhiem xi mang khong the diSu chinh bang chat phan tan duqc nua thi 
phai loai bo. 

3.1.4. Cong tac cot thep 

3.1.4.1. Gia cong long cot thep 

Long cot thep phai gia cong dam bao yeu cau cua thiet ke v&: quy each, chung loai cot 
thep, pham cap que han, quy each moi han, do dai duang han v.v... 

Cot thep duqc che tao san tai nha may hoac a cong truang va duqc ha xuong ho khoan. 
L6ng cot thep phai duqc gia cong diing thiet ke. Cac cot doc va ngang ghep thanh long cot 
thep bang each buoc hoac han. Cac thanh cot thep dac biet nhu: vong dai giu co lap dung, 
khung quay dung I6ng v.v... phai duqc han vdi cot thep chu. Cot thep dung cho coc phai la 
thep chju han. 


Hinh 3-5: 

Che too long cot thep 



3.1.4.2. Cot thep chu 

Duong klnh cot thep theo chi dinh cua do an thiet ke nhung khong nho han 12mm, co 
the dat tbi 32mm va dac biet den 40mm. ft dung dubng klnh Ion horn 25mm, vi kho han (to 
hop vbi cac cot dai) va kho thao tac. 

So luqng cot thep theo chi dinh cua do an thiet ke, nhung khong it hon 3 thanh. Khoang 
each tinh tbi thieu giua cot thep chii la 10cm. 
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Chieu dai cot thep chu phu thuoc vao doan chia. L6ng cot thep phai die tao thanh tung 
doan can cir vao chieu dai tong the cua coc. Thong thucmg cac doan chia co the la 12 va 
14m. 16'n nhat la 15m vi chieu cao cua moc cau thiro'ng khong -uert qua 15m. Long cot thep 
cua coc co chidu dai Ion (ldn lion 15m) phai dupe phan thanh tung dot, sau do dupe tP hpp 
tai cong truong khi ha long vao trong ho khoan. Can liru y khi ghep l6ng, dot dai nhat phai 
dal d phia diroi de viec ha long cot thep xuong 16 khoan dupe dd dang. 

Moi noi cac doan long col thep nen dung bang han hoac bang phuemg phap dap ep ong 
noi theo tieu chu4n TCXD 234-1999. Chi sir dung moi noi buoc cot thep doi v6i cac coc co 
duo'ng kmh nho hon 1,2m va chieu dai loan bo long thep khong qua 25m.. 

3.1.4.3. Cot thep dai 

Duo'ng kmh vong dai hay vong 16 so cua long cot thep theo chi dinh cua do an thiet ke'. 
Khi gia cong cot thep dai can luu y nhung diem sau: 

- Duong kmh danh dinh cua vong thep dai nho hon duong kmh coc 10cm (2 x 5cm lop 
be tong phong ho) do'i voi cac coc thi cong khong o'ng vach. 

- Duong kmh danh dinh cua vong cot thep dai nho hon duong kmh coc 6cm do'i voi cac 
coc khoan co o'ng vach. 

- Duong kmh co't thep dai tir 6 -16mm, khoang each gifra cac vong dai thuc hien theo do 
an thiet ke nhung khong dupe Ion hon 55cm. 

Dc de dang cho viec che tao lPng, can phai su dung cac cot thep dac biet lam vong dai 
hip dung hoac vong co. Duong kmh vong dai phai tuan thii theo dung ho so thiet ke. Vong 
dai phai dam brio dp cu'ng de co the gifl viiiig long thep va cic 6ng tham do khuyet tat khi 
nang chuyen. Vong dai dupe noi kin bang han chong hoac ban do'i driu. 

3.1.4.4. Thiet bi dinh turn long thep 

Khi lap dat long thep trong 16 khoan, de dinh vi chi'nh xac tdm va tranh su va cham 
cua long cot thep vao thanh vach, can phai su dung cac thiet bi dinh tarn I6ng thep hoac 
con dem: 

+ Cue con ci? (Tai dinh vi): Con cu dupe lam bang thanh thep tron, han vao cot thep doc 
va dupe goi la thanh truot. Ki'ch thircic cua thanh trupt dupe chon can cir vao kfch thuoc 
l6ng cot thep va duong kmh 16 khoan thuc te. Thong thirong gan 4 thanh trupt tren mot mdc 
(cung mot cao do). Do'i voi cac coc co duo'ng kmh Ion, cu dau tien (mdc gan mu coc nhat) 
dupe gan 8 thanh trupt. Giua cac miic thuotig each nhau khoang 2m. Cac con cir phai cung, 
khong bi bi£'n dang khi gia cong, hip dat. 

+ Cac con dem hang he tong: De dam bao tang phong hp lPng cot thep va dinh tam l6ng 
thep co the dung cac con clem, hinh iron bang xi mang. De tranh su tham nhap cua nuoc 
gay ra gi cot thep doc, khong dupe co dinh con dem tren co't thep doc. Nen han co' dinh con 
dem vao giua 2 thanh cot thep doc canh nhau bang mot thanh thep nho. 
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3.1.4.5. Cot thep tang cucfng do citng long thep 

Trong trudng hap toan bo he thong cot thep vanh dai khong du lam cimg long khi n&ng 
chuyen, can phai gia cong tang cirdng long cac cot thep dac biet. Cac cot thep nay co the 
dupe nim lai hoac dupe thao do dan khi ha long vao trong ho khoan neu gay can trd vide ha 
cac dng do be tong. Cot thep tang cirdng nay gom cac loai sau: 

- Cac thanh giving cung de chong lai sir lam meo 6 van long cot thep. 

- Cac thanh cot thep giu cho long cot thep khong do nghieng va bi xoan. 

3.1.4.6. Gio chan long cot thep 

PhSn cot thep doc driu mui coc diroc non vao tarn coc goi la gio chan long cot thep. Viec 
gia cong gio chan long cot thep phai tuan thu dung ho so thiet ke. 

3.1.4.7. Moc treo 

Moc treo phai bo tri sao cho khi cau long cot thep khong bi bien dang ldn. Can phai 
chon cot thep chuyen dung lam moc cau va phai gia cong moc treo theo dung vi tri moc 
cau diroc tfnh toan trudc. 

3.1.4.8. Ong thdm do 

De kiem tra khong pha huy cac coc da thi cong xong, can phai dat trudc cac ong tham 
do bang thep hoac bring nhua co nip day d day, co kfch thudc phu hop vdi phuong phap 
tham do tren suot chi6u dai coc: dung ong 50/60mm de tham do bang sieu am va ong 
102/114mm de khoan lay miu be tong d day ho khoan. Doi vdi cac coc khoan nhdi dudng 
kinh ldn hon 1,5m hoac co chidu dai ldn hon 25m cin phai sir dung ong tham do bang thep. 



Cac ong tham do dupe han true tiejp len vanh dai hoac dung thanh thep han kep ong vao 
dai, each lip dung dng co the tham khao hinh 3-6. 

Doi vdi cac dng 102/114mm dung de khoan miu phai dat cao hon chan long thep lm va 
khong trung vao vi tri cot thep chii. 
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Phai dac biet Uru y den vi in' cua bug iliam do tai mbi noi cac doan long cot thep dam 
bao cho ong elide chan, lien tuc. Dbi vbi coc khoan .sau khong qua 20m vbi dirbng kmh coc 
khong qua 0,80m thi khong can dat bug tham do. 

3.1.4.9. Nang chuyen va xep do long thep 

Dbi vbi cac coc co dirong kmh Ion, khong dupe nang chuyen lbng cot thep tai 1 hoac 2 
diem, phai gift long cot thep tai nliieu diem de ban che bien dang. 

Lbng cot thep phai dirqc tap ke! tren nen bai king bang be tong hoac a nhirng khu bai 
sach se, kho rao. Lbng cot thep phai dupe xep tren nhieu con ke bang go de’ tranh bien dang 
va khonc diro'c chong len nhau. 

3.1.4.10. Dung va dat long cot thep veto Id khoan 

Trubc khi ha long col thep vao vi tri, can do dac kiem tra lai cao do tai 4 diem xung 
quanh va 1 dic’m giua day lo khoan. Cao do day khong dupe sai lech vuqt qua quy dinh cho 
phep (Ah < ± 100mm). 

Cac thao tac dung va dat lbng cot thep vao lb khoan phai dupe tliirc hien khan trirong de 
hail che toi da lirp'ng mun khoan sinh ra trubc khi do be long (khong dirpc qua 1 gib ke tir 
khi thu don xong lb khoan). 

Khi ha long cot thep den cao do tliiet ke phai treo long plifa tren de khi do be tong lbng 
cot thep khong bi non doc va dam tilling nen dat day to khoan. Lbng cot thep phai dupe giu 
each day lib khoan 10cm. 

Cac birbe co ban db lap dat va ha cac doan lbng cot thep nlur sau: 

+ Nao vet day lb. 

+ Ha tir tir doan thu nhat vao trong hb khoan cho den cao dp dam bao cho thuiui tien cho 
vice nbi dot tiep theo. 

+ Gifr lbng cot thep bang gia do chuyen dung dirpc che tao bang cot thep dubng kfnh lbn 
hoac thep hinh. 

+ Dua doan tiep theo va there hien cbng tac nbi long cot thep (him cac thanh cot doc vbi 
nhau hoac nbi bubc tai cho hay bat nbi bang coc hoac nbi bang day ep ong nbi). 

+ Thao gia do va ha tiep lbng cot thep xuong. 

+ Lap lai cac thao tac tren dbi vbi viec nbi cac doan tiep theo cho den doan cuoi ciing. 

+ Kiem tra cao do phfa tren ciia lbng cot thep. 

+ Kiem tra day lb khoan. 

+ Neo lbng cot thep de’ khi do be tong lbng cot thep khong bi trbi len. 

Lbng cot thep sau khi ghep nbi phai thang, cac ong tham do phai thang va thong suot; do 
lech tam ciia bug tai vi tn nbi lbng cot thep khong dupe vupt qua 1cm. 
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3.1.5. Cong tac do be tong coc khoan 


3.1.5.1. Yeu cau ve vat lieu 


Thanh phan hon hop be tong phai dupe thiet ke' va diPu chinh bang thi nghiem sao cho 
dam bao cac yeu cau cua thiet ke. 

Cac loai vat lieu cau thanh h6n hop be tong phai dupe kiem tra vP chat luong triroc khi 
suf dung va tuan thu theo cac tieu chu^n cua Viet Nam hien hanh: 

+ Xi Mdng: Dung xi mang portland PC40 trd len dam bao tieu chuan TCVN 2682-1999. 

+ Cot lieu tho: Dung da co thanh phan hat cap phoi lien tuc D min = 5 4- 25mm, tuan thu 
theo tieu chuan TCVN 4453-1995. 

+ Cat: Dung cat vang co mo dun > 2,5, tuan thu theo tieu chuan TCVN 4453-1995. 

+ Nirdv: Sach, khong co tap chat, tuan thu theo quy dinh cua tieu chuan TCVN 4506-1987. 

+ Phu gia: Co the dung phu gia cho be tong de tang tfnh cong tac cua be tong va keo dai 
thbi gian ninh ket cua be tong cho phu hop vbi kha nang cung cap be tong. Khi sir dung phu 
gia phai tuan thu cac quy dinh cua Nha nude va thuc hi6n dung chi din cua nha san xua't. 
Hien nay thudng dung phu gia sieu deo cham ninh ket nhu Sikament R4 vdi ham luong 
khoang 07% trong luong xi mang. 


+ Ty le mfddxi mdng: N/XM <0,45. 

Cap phoi be tong coc nhoi nen dupe thiet ke vdi ham luong cat hon 700kg/nr BT va dp 
sut cua hdn hop BT tai luc dd be tong vao coc nen giu vao khoang 15 - 16cm la tot nhat. 

3.1.5.2. Yeu cau ky thuat ve be tong dicdi nude 


Phai bao dam cac yeu clu cua vua be tong khi do be tong dirdi nude dung quy trinh quy 
pham hien hanh. Cudng dp be tong do dudi nude phai dat yeu cau cua thiet ke. Trudc khi 
do be tong dudi nude phai tien hanh thi nghiem de lua chon thanh phan cap phoi be tong 
dam bao yeu cau vP cudng dp cua thiet ke. 


Cue chi tieu vd do sut, do tach vita va tach niro'c v.v... se dirge quy dinh cu the tren co 
so kbt qua thi nghiem thanh phan h6n hop be tong va phuong phap bom be tong. Hbn hop 
be tong trirbe khi do vao coc phai dirge kie'm tra nghiem thu dam bao cac chi tieu ky thuat 
quy dinh. 

3.1.5.3. Tram be tong 

Phai can cu vao kho'i lugng can do de tinh ra cong suat may tron. May tron be tong phai 
dii cong suat dam bao cung cap be tong lien tuc trong qua trinh thi cong. Nen bo' tri may 
tron gAn vi tri thi cong coc dd giam tho’i gian cho doi do van chuyen. 

He thong tram tron phai dugc kie'm tra va dieu chinh chinh xac thuofng xuyen do viec 
can dong cot lieu dam bao dung va dii. 

Tlioi gian tron dam bao theo tinh nang may tron. Phai co can bo thi nghiem dac trach 
viec theo doi cong tac tron be tong va thi nghiem do sut cua timg me tron va ghi so theo doi 
day dii. 

3.1.5.4. Van chuyen be tong 

Cac phuong tien van chuyen be tong phai bao dam kin, khong lam chay mat vua xi 
mang. Neu tram tron a xa cong triremg thi phai van chuyeYt be tong bang xe tron tir hanh. 
Xe tron cap be tong tuoi true tiep vao dug diin, hoac cho may bom be tong. May bom cung 
cap be tong phai dam bao tot, du cong suat dd thi cong coc lien tuc. 

Thbi gian tir khi tron be tong xong deii khi do vao coc khong duoc qua 30 phut. 

3.1.5.5. Ong dan be tong 

a' _ 

Ong dan phai dam bao yen can ky thuat san: 

+ Ong phai kin dii chiu ap lire trong qua trinh bom be tong, ong phai nhan ca ben 
trong va ben ngoai, cac moi noi ong khong duoc I6i ra va moc vao long thep trong khi 
d6 be tong. 

+ Moi dot cua ong noi dai khoang 3m, moi noi phai duoc cau tao de d6 thao l^p (co ren 
vubng, hoac moi noi hinh thang). 

+ Chieu day thanh ong toi thieu la 8mm. 

+ Ducmg kinh trong cua ong toi thieu phai gap 4 Ian dubng kfnh cot lieu to nhat cua h6n 
hop be tong. 

+ Ducmg kinh ngoai cua ong khong dirge vugt qua 1/2 dubng kinh danh dinh cua cgc. 

+ Doan ong dac biet noi tir may bom toi ong diin be tong phai co cau tao cong de’ co thd 
thoat dugc bgt khi lin trong hon hgp be tong ra ngoai. 

+ Chieu dai ong can cu vao cao do day 16 khoan va cao do san kep co ong dd tinh toan 
quyd't dinh. Tliong thubng doan mui ong d5n dugc bo' tri bang lm o'ng dac biet. 
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Lap ddt dug dan vdo Id khoan goto car btfo'c sau: 

+ Danh dau chieu cao ong. 

+ LSp dat he dam ke kep co tren san cirng hoac mat ong vach. Dung cau Dp tirng doan 
ong dSn vao 16 khoan theo to horp da durgc tfnh toan. 

+ Toan bo he thong ong dan dirge treo bang kep co tren san kep phai dam bao ong 
thfing dung. 



+ Ong chin co the dirge rut len ha xuong bang can cau. 

+ Sau khi to hgp xong, dung c6u ha mui ong each day 16 khoan 2m; dinh vi o'ng dan 
dung tarn 16 de’ khi thao tac ong khong chain vao I6ng thep. 

3.1.5.6. Pheu do 
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Phfiu do dirge gin vao phia tren cua ong din bang ren de’ viec thao lap dirge d6 dang, goc 
giOra hai thanh phdu khoang tir 60 ~ 80° de be tong d6 xuong. 

3.1.5.7. Qua cau do be tong 

Qua cau do be tong dung de ngan each be tong trong ong din vdi nude hoac dung dich 
khoan. Qua cau do be tong co the lam bang: 

+ Go tien tron hlnh cau hoac ban cau, boc bang vai bat; 

+ Nhua hlnh chau hoac cac mieng xop nho v.v.. 

Trudc khi do be tong, phai dat qua cau tai vi trf phia dudi co ph6u khoang 20 - 40cm de 
khi be tong chay trong ong qua cau di trudc day dung dich khoan ra khoi day 6ng din. 

3.1.5.8. Chuan bi lo khoan va don day trudc khi do be tong 

Sau khi ha long cot thep vao vi trf, can do dac kiem tra lai cao do day 16 khoan va toan 
bo long thep trong 16 khoan, chinh sira dam bao dung yeu cau thiet ke trade khi tien hanh 
do be tong. 

Khi khoan den cao do thiet ke, tuy theo phuong phap khoan ma chgn each xd ly can 
ling d6 lam sach mun trong 16 khoan. 

Trurdc khi do be tong dung ong dan da lap trong 16 khoan de lam sach lai day 16 khoan. 
Phai thf nghiem dung trgng va ham lirong cat v.v... trong dung dich vda set, den khi dat y6u 
cau quy dinh mdi dirng cong tac don day. Tlidi gian tir khi di'mg c6ng tac don diy den luc 
bit dau do be tong khong vugt qua 1 gid. 

3.1.5.9. Cong tac do be tong coc 

Trong trirdng hgp the tfch be tong coc khi do sai lech so vdi tfnh toan thiet ke hem 30% 
thi phai kiem tra va co bien phap xir ly thfch hgp vi sir sai l6ch dudng kfnh coc. 

Co the do be tong ege theo cac plurong phap co ban sau: 

+ Phuong phap di chuyen thing dung ong din; 

+ Phuong phap bom be tong qua ong din vao epe; 

+ Phuong phap dung gau dong mo co diiu khidn (chi dugc dung vdi cac gieng khoan co 
dudng kfnh Ion). 

3.1.5.10. Phuong phap di chuyen thang ditng ong dan 

Khi sir dung phuong phap in chuyen thing dung ong din cin tuan thu cac quy dinh sau: 

1) Trudc khi do be tong coc khoan, lie thong ong din dugc ha xuong each day ho' khoan 
20cm. Lip phdu do vao dau tren ong din. 

2) Treo qua cau do be tong bang day thep 2 hoac 3mm hoac day thdng. Qua cau dugc 
dat thang bing trong o'ng din tai vi trf dudi co ph6u khoang tir 20+40cm va phai tiep xuc 
kfn khft vdi thanh ong dan. 
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3) Dung may bom rot dan be tong vao canh phdu, khong duqc rot true tiep be tong len 
cau lam lat cau. Khong duqc do vao coc phan be tong boi tron may bom. 

4) Khi be tong day phdu, tha sqi day thep gitr qua c^u de be tong ep cau xuong va tiep 
tuc cap be tong vao phdu. 

5) Phai dd be tong vdi toe do cham de’ khong lam chuydn djeh long thep va tranh lam be 
tong bj phan tang. 

6) Trong qua trinh do be tong phai giu: mui ong dSn luon ngap vao trong be tong toi 
thieu la 2m va khong vuqt qua 5m. Khong duqc cho ong chuydn dong ngang. Khi dich 
chuyen ong thang dung phai tfnh toan xac dinh chinh xac mui cua ong dan dam bao khong 
duqc dua mui ong diin be tong sai vdi quy dinh cua didu nay. Toe do rut ha ong khong che 
khoang l,5m/phut 

7) Be tong tucri trude khi xa vao may bom phai duqc thi nghiem kiem tra chat luqng 
bang mat va bang each do do sut. 

8) Neu d6 sut khong dam bao (tha'p so vdi thiet ke) thi phai di6u chinh nhung khdng 
duqc cho them nude vao vua. 

9) Trong qua trinh do be tong, neu tac ong, ca'm khong duqc lac ong ngang, cam dung 
don kim loai dap vao vach ong lam meo dng, phai sir dung vd gd de go hoac dung bien 
phap keo len ha xuong nhanh de be tong trong dng tut ra. Khi xu ly tac dng theo phuong 
phap nay, phai xac dinh chinh xac cao dd mat bd tong va cao do mui dng dan d i tranh rut 
dng sai vdi quy dinh. 

10) Trong khi do be tong, phai do dac va ghi chep quan he giua luqng be tong va cao do 
mat be tong trong Id de kiem tra tuong doi dudng kfnh trung binh va tinh trang thanh vach 
cua lo khoan. 

11) Khi dd be tong coc d giai doan cuoi thudng gap v(Ja hat nho noi 16n, vi vay phai tiep 
tuc do be tong dd toan bd vua ddng nhdt dang den cao do dinh coc theo thiet ke. De xac 
dinh mat do da dam tren lap mat be tong phai ldy mSu true tiep de thi nghiem kiem tra doi 
chung theo tieu chudn TCVN 3110:1979. Ngudi thuc hien cong tac do phai la chuydn trach 
va co kinh nghiem. 

3.1.5.11. Phuong phap bom be tong qua ong dan vao coc 

Phuong phap bam be tong duqc thuc hidn theo quy dinh sau: 

1) Be tong duqc bom qua dng din xuong Id khoan. 

A / 

2) Phan mui dng d^n phai co Id trong de thoat khong khi, nude hoac bun. Ong ddn be 
tong phai duqc bit kfn d dau tren bang nap van, phdn dau dng dan nay phai co cau tao dd 
trong trudng hop may bam hong hoac gap sir co khac co the’ dat duqc phdu dd bd tong theo 
phuong phap khac. 
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Cong vice m6i khi bam dirge thire hien theo eric buoc sau day: 

+ Vlo nap bit ciia ong do be tong va dira vao mot nut moi. 

+ Trong thdi gian bom dau tien phai dc’ ho nip cho khdng kht thoat ra ngoai. Chi dong 
nrlp lai khi lion hop be tong day va bat dau trao ra ngoai ong. 

Vice cap be tong phai ddu dan va lien tuc tu khi bat dau do cho den khi hoan thanh khoi 
lirong be tong ciia toan coc. Khong dirge di chuyen ong drln manh, khong dirge lam tut mat 
nut moi. 

3.1.5.12. Do be tong bang thiing co nap van 

Phirong phap nay chi ap dung cho vice do be tong cac gieng khoan co dudng kinh Ion, 
chidu dai coc nho (dudng kinh tren 3m, chidu dai ege nho hon 20m) va didu kidn do be 
tong phai thuan ldi. 

Chi dirge thirc hien do be tong bang thiing khi phirong an thi cong dam bao khdng lam 
anh hudng den chat lugng ciia ege theo quy dinh ciia do an thiet ke va dugc co quan co 
tha’rn quydn chap thuan. 

Truong hgp gap 16 khoan kho trong lop cat, 16 khoan co ong vach (ong thep hoac BTCT) 
cung nhir 16 khoan khong co ong vach do xuyen qua dia tang a set va set tai vi tri cao hon 
mire nude ngam nhimg khdng xuat hien lop cat hoac a cat d day 16, cho phep do be-tong 
long ege khong dung ong d6n ma rot dd tu do d do cao roi khdng qua 6m. 

Trudng hgp gap Id khoan day nude, thi eong do be-tong trong long coc theo phuong 
phtip nit ong theo chidu thiing dirng, dirge quy dinh trong vi Quy trinh thi cong be tong dudi 
niroe bang phirong phap vua dang ”. 

3.1.6. Dam bao an toan khi thi cong coc khoan nhoi 


Phai tien hanh to chirc hudng dim cong nghe cung nhu lnrimg ddn bao dam an toan lao 
dong cho mpi ngudi lam vide trong cong trudng thi cong epe khoan nhoi. Ngudi cong nhan 
phai co day dii cac dung cu brio ho lao dong can thiet nhu: mu, gi^y, gang tay, mat na 
phdng ho v.v... de’ lam vide, neu thicii thiet bi brio ho lao dong khdng dugc vao cong trudng. 
Phrii bo tri ngudi co trach nhiem lam cong tac an toan. Tat ca mgi ngudi phai tuan theo lenh 
ciia ngudi chi’ huy chung. 


Trude khi thi cong coc phrii nitm day dii thong tin vd khi tugng thuy van tai khu vuc thi 
cong, khdng dugc dd be tong khi tio’i mua va khi co gio tren cap 5. 

Cite san cong tac danh cho ngudi lam viec, dudng di lai tren hd n6i phai lat van, bo' tri 
Ian can va liroi an toan tai nhirng chd can thiet, ban dem phai bo' tri anh sang day du. Cac vi 
tri nguy hiem phrii co bie’n brio hien va co ngudi canh gac. Phai dung n3p day Id khi ngimg 
khoan. Khi thi cong tren song phrii co trang bi phao cuu sinh, xuong cuu sinh, phai co day 
du den hieu, bicn brio tin hien hudng dan giao thong dudng thuy. 
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Trong qua trinh thi c6ng, moi nguai phai lam viec dung vi tri cua minh, tap trung tir 
tudng de didu khidn may moc thiet bi. NhCrng nguai khong c6 phan sir cam khong dupe di 
lai trong cong truong. 

Tat ca cac may moc vein hanh phai tuyet doi tuan theo quy trinh thao tac va an toan hien 
hanh. He thdng dien a hien trudng phai bo trf hap ly, nghiem chinh chap hanh cac quy dinh 
an toan su dung dien. Phai co cong nhan chuyen mon phu trach he thong dien. 

Khi gap sir co nhu chat luang be tong khong dam bao, khi tac ong phai bao cao ngay chi 
huy khu vuc de xu ly va chi xur ly theo lenh cua nguai chi huy chung. 

Phai tu^n thu moi quy trinh an toan lao dong hien hanh co lien quan. 

3.2. VI DU CONG NGHE THI CONG COC KHOAN 6 CAU H.P 


3.2.1. Gicri thieu chung 

Cau H.P n3m tren dia ban TP H6 Chi Minh. 


3.2.1.1. Dae trung ve thuy van 

Dac diem ldn nha't cua cac song d TP Ho Chi Minh la chiu anh hirdng ciia che do ban 
nhat trieu khong d6u vdi bien d6 ldn khoang 4m. Cac song rach it chiu anh huong cua lu. 
Theo ket qua di6u tra thu thap va tinh toan, cac so lieu thuy van tai cau H.P nhu sau: 

Qi% = 912m 3 /s VH = 0,8m/s 

H,% = 1,54m H 5 % = 1,49m (he cao do quoc gia nam 1972) 

3.2.1.2. Dac diem ve khi hau 


Khu vuc xay c£u nam hoan toan vao khu vuc khi hau nhiet ddi gio mua can xich dao, 
trong nam co 2 mua ro ret: 

- Mua mua dai tir thang 5 den thang 11. 

- Mua kho tir thang 12 den thang 4. 


3.2.1.3. Dia hinh 

Khu vuc cdu la viing da't tuang ddi bang phlng, thap trung, co sdng ldn va kenh rach 
chang chit. Da so da't bi ngap phen man, nude ngot dung cho sinh hoat hang ngay va trong 
xay dung phai van chuyfin tir thanh phd xuong, van chuyen chu yeu bang dudng song. Cay 
coi chu yeu la dira nude va dude, cay sdng trong vung ngap man. 
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3 2.1.4. Mat cat dia chat tai vi tri xay dung tru T7 va T8 nhusau 


MNCN: +1,54 


Bun setxam xanh \ 

B = 2,27; c = 0,041; cp = 4°07' 'ff// 

Y/Z 



7/ ,- / 


Setxam deo mem 
B = 0,17; c = 0,271; 9 = 14°58’ 

Cat nho Ian bot set ■■ 


-16,10 


I ! 


- 20,10 


Cat nho, vita pha bot 


-29,10 


I 1 


-51,20 V//. 


MNTN: -2,19 


Bun set xam xanh 
B = 2,27; c = 0,041 ;(p = 4°07' 

Set xam deo mem 
B = 0,17, c = 0,271, ip = 14°58’| 

Cat set deo 
B = 0,34; c = 0,227; 9 = 15°54' 

Cat vira pha bbt 

Set deo mSm - deo cimg 
B = 0,23; c = 0,272; 9 = 14°18’ 

Cat nho, vita pha bot 





//A V 




CDMC 

-57,50 


-58,20 


-50,20 

Set nira cimg 
B = 0,004; c = 0,342; 
tp = 17°27' 

-60,70 


u 





£ 





-10,50 

-15,70 

-21,80 

-30,40 

-27,80 

-35,20 


CDMC 

-57,50 


Hinh 3-10: Vi dn can too dia chat can HP 
Set deo nhi’ H = 0,004, c = 0,342, (p = I7°27' 

3.2.2. Gioi thieu nang luc may khoan SOILMEC RT3 - ST 

- Phuong phap khoan: Dung gait khoan (Bucket) 

- Duting kfnh khoan : 600-2500mm 

- Chi6u sau khoan Ion nhat: 80m 

- Mo men xodn: 2100 kG.m 

- Lire nang Ion nhat: 16T 

- Toe do vong quay gam 0-160 v/p. 

- Tt ong luqng cong tac: 40T 
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3.2.3. Trinh tir cac birdc cong nghe 

Buac 1: 

- Lap dung cac thiet bi tren he noi. 

- Dinh vi va neo c6' dinh cac thiet bi n6i. 

- Dong coc dinh vi va lam khung dinh vi bang thep hinh cho cong tac ha ong vach tam, 
cao do mui coc dinh vi - 20,0m. 

Buac 2: 

- Lap dung va dinh vi ong vach. 

- Dung bua rung VP 401 ha 6'ng vach tam co dudng kfnh D t = 160cm, 5 = 10mm den cao 
do mui -17,0m; cao do dinh + 4m. 

Buac 3: 

- Chuan bi vua betonite 

- Bom vua bentonite vao 16 khoan cao horn mire nude Im. 

- Dung may khoan SOILMEC RT3 - ST dung trdn he noi 600T hoac san dao de khoan 
lay da't trong long coc. 

- Duy tri thanh vach 16 khoan bang dung dich vua bentonite trong suot thoi gian khoan 
tao 16 va d6 be tdng, cao do vua phai cao hern cao do muc nude song. 

- Ve sinh 16 khoan bang each b6 sung vua bentonite mdi theo phuorng phap tuan hoan nghich. 

- Vua bentonite dupe lam sach cat bang thiet bi tach cat Desander. 

- Ki6m tra do lang dong cat va mun trong 16 khoan. 

- Nghiem thu 16 khoan 
Buac 4: 

- Long cot thdp dupe gia cong thanh cac doan tren bd sau do dupe dua ra vi trf thi c6ng. 

- Lap dat ldng cot thep vao trong 16 khoan bang c^u n6i 25T. 

- Co dinh ldng cdt thep vao thanh ong vach. 

- Lap dat ong tremie. 

- Chuan bi c£c di6u kien de phuc vu cong tac dd be tong. 

Buac 5: 

- Be tdng dupe cung cap tut 2 nguon: 

+ Mua be tong thuomg ph^m 

+ C^p tut tram trdn dat tren bd. 

- Cap be tong tut bd ra vi trf thi edng bang may bom be tong. 

- Do be tong coc bang ong din thang dung (ong tremie). 

Buac 6: 

- Kiem tra mun day coc bang khoan. 

- Kiem tra cha't lupng be tong coc. 


70 



lin'o'c 7: 

- Nghiem thu coc khoan. 

3.2.4. Cong tac chuan bi 

3.2.4.1. Vat lieu cho be tong 

Noi dung phan nay giong nhu da neu O muc 3.1 
Thiet kety le be tong 

Thiet ke ty le cua be tong nhlm dat dupe cac yeu cau sau: 

+ Mac thiet ke cua be tong trong diSu kien phong thi nghiem phai tang tir 30 - 40% so 
voi mac thiet ke be tong coc do diroi niroc. 

+ Do sut cua be tong ngay sau khi tron phai nho hon 20cm. 

+ Dp sut cua be tong khi bit dlu rot vao trong long coc phai lPn hon 14cm. 

+ Be tong phai co dit dp nhot va dp deo dam bao cho khong bi phan tang trong suot qua 
trinh van chuybn va do be tong. 

+ Ty le niroc / xi mang trong hPn hop be tong phai nho hon 0,5. 

+ VCra be tong phai dam bao co thPi gian so ninh Ion hon 6 gid va cong them thPi gian 
van chuye’n tu tram tron den noi do be tong. 

+ Trong moi tnrong hop dp sut cua be tong truPc khi do vao long coc phai > 14cm. 

3.2.4.2. Thiet bi do be tong 

Ong do be tong: 

■+ Be tong phai dupe do blng ong din thing dung (ong trcmic). 

+ Ong do be tong phai dupe lam blng thep co duong kfnh trong D t = 23 - 25cm va phai 
dam bao kin nirPc hoan toan tir tren xuong duoi trong suot qua trinh do be tong. 

+ Ong do be tong dupe to hop cac doan ong co cung duong kinh, khong bi mop meo va 
chilu dai tir 0,5 - 6m dam bao tinh linh hoat trong qua trinh thi cong. 

+ Moi noi cua ong do be tong phai co can tao dac biet dam bao de thao lip va hoan toan 
kin nuoc. 

+ Ong do be tong phai co chibu dai dam bao co the’ dat suot chibu dai cua coc. 

Plicn rot be tong: 

+ Pheu dupe thiet ke chuyen dung cho cong tac do be tong nuoc, dam bao cho viec tiep 
nhan be tong la lien tuc va vua be tong khong bi trim ra ngoai va roi vao ho khoan. 

+ PhPu phai co dp doc hop ly (2/1) dam bao cho vua be tong khong bi dinh Iai tren phbu. 

Qini Can ngdn nude: 

+ Qua Cau ngan niro'c dupe lam bang cao su xop khong tham nuoc va co ti trong nho 
hon 1 de’ co the tu noi len tren mat nuo'c vii khong nlm lai trong be tong. 
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+ Qua Ciu ngan nude phai dam bao kin khft khong cho nude tran vao hoa tan vfra be 
tong trong ong din nhung khdng bi ket lai trong ong khi do be tong. 

+ Trudc khi dd be t6ng vao trong phdu thi qua can ngan nude phai dupe dat vao mieng 
tren cua 6'ng (day phdu). 


+ Kich thude cua ciu phai dam bao sao cho cau khong tu bi roi vao trong ong duui tai 
trong ban than. 


3.2.43. Thiet bi phuc vu khoan 


He noi cho thiet bi khoan 

- He noi chd may khoan phai du kha nang on dinh trong suot qua trinh khoan coc. 

- H6 ndi chd thiet bi khoan phai duqc neo co dinh vao he thong coc neo hoac ho' the dam 
bao khong bi x6 dich hoac bi ldc ngang trong khi khoan. 

Chudn bi may khoan 

- Trudc khi khoan may khoan phai duoc bao dudng va van hanh thu dam bao khong bi 
true trac trong qua trinh khoan 

- Can khoan phai dupe dieu chinh cho thing dung, do nghieng cua can khoan khong 
duoc vupt qua 1%. 

- D6 vang ngang cua cin khoan cung nhu cua giu khoan trong khi khoan khong dupe 
vupt qua 2,5cm. 

Cdng tdc ong vach 

- Ong vach dupe chd tao trong xubng hoac nha may theo dung ban ve thiet kd. 

A / 

- Ong vach trudc khi dua vao rung ha khdng bi mop meo, sai sd dudng kfnh d tat ca cac 
mat cit khdng vupt qua 1cm. 

- Viec ha ong vach phai co khung dinh vi co du dd cumg dam bao khi ong vach ha den 
cao dd ydu ciu cac sai sd phai nim trong gidi han sau: 

+ Dd nghidng <0,1% 

+ Sai sd toa dd trdn mat bing < 5cm. 


3.2.4.4. Vita khoan (Bentonite) 

- Betonite phai dupe tfnh toan du sd lupng va phai dupe tap kdt tai cdng trudng du sd 
lupng mdi bit dau cdng tac khoan. 

- Bentonite phai dupe giu d trong kho kho rao khdng am thap. 

- Vua bentonite phai dupe tron bing thidt bi tron chuyen dung va chda trong be chda co 
may khuay. 

- Vua bentonite khi dung phai dam bao cac ydu cau sau: 
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Bang 3.5 


Chi tieu ca ly 

Khi dua vao va trong 
qua trinh khoan 

Trong thai gian 
do be tong 

Phuong phap thu 

Ty trong (kg) 

1.060-1.12 

1.75-1.14 

Cfin ty trong 

Dp nhPt (s/500 ml) 

23-27 

23-35 

Thdi gian chay qua ph6u 
tieu chu^n 

NPng do pH 

8-11 

8-11 

Giay pH hoac thuoc do pH 


Cau tao pheu thir do nhot xem hinh vc so 2 

- Trong qua trinh khoan vua bentonite phai dupe cap bo 
sung lien tuc vao trong ho khoan. 

- Sau khi khoan den cao do thiet ke: Btroc 1: dung lai 
30-45 phut dung gau vet lam sach day ho khoan. Birdc 2: 
phai tien hanh rua v6 sinh 16 khoan bang vua bentonite mdi 
co cac chi tieu nhu ghi tren bang 1 theo phuong phap tuan 
hoitn nghich. 

- Vua bentonite co the cho phep su dung lai nhi6u lan sau 
khi da qua cong doan tach cat bang thiet bi chuyen dung. 

- Vua bentonite sau khi da qua cdng doan xir ly cat phai 
darn bao cac chi tieu nhu da ghi trong bang 1 thi mdi dupe 
sir dung. 

3.2.5. Cong tac khoan tao 16 

3.2.5.1. Khoan tao Id 



Hinh 3-11: Pheu thudo nhot 


- Trinh tu khoan tao 16 va do be tong coc phai theo dung so d6 sau: 



Hinh 3-12: So do coc edit HP 
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- Trong qua trinh khoan tao 16 phai thuemg xuyen theo doi cac Idp dia cha't ma mui 
khoan di qua va doi chirng vbi tai lieu khao sat dja chat. 

- Trong qua trinh khoan phai thubng xuyen bo sung vua bentonite vao trong ho' khoan 
sao cho mat vua trong ho' khoan phai luon luon cao hon muc nude ngoai o'ng vach td'i thiPu 
la lm. 


- Phai thubng xuyen theo doi do xien cua coc, do sai lech toa do tren mat bang va do mo 
rong ho khoan de kjp thdi xir ly. 

- D6 dam bao cho h6' khoan on dinh khong bi sut la can han che den muc toi da cac va 
dap hoac cac luc xung kfch tac dung vao ho' khoan. 

- Phai thuemg xuyen theo doi muc nude ngam hoac cac hoat dong cua mach nude ngam 
de co bien phap xir ly kip thdi. 


- Cong tac khoan phai tien hanh lien tuc va khong duoc phep nghi neu khong co su co' gi 
v6 may moc va thiet bi khoan. 

- Trong di6u kien dia cha't phiic tap can phai dieu chinh do nhdt cua vua bentonite theo 
bang sau: 

J.2.5.2. Tri so do nhdt thick hap cua dung dich 


Bang 3.6 


Tmh hinh dia 
chat cong trinh 

Phuofng 
phap 
sir dung 
dung dich 

— 

Ting dlt 

Do dinh 
thfch hop 
(500/ 
500cc)S 

Bien phap 

Khi do nhdt 
thap qua 

Khi dp nhdt 
cao qua 

Khi 

dieu 

kien 

cong 

trinh rat 

binh 

thubng 

Nude 

nglm 

it 

Phuong 
phap tufin 
hoan 

Bun tfch lln cat, 

Cat, 

Cuoi soi 

23-27 

28-35 

37-45 

Tron them 1-2% 

set bentonite hoac 

0,05-0,1% CMC 

Thong thubng thi 
tron them 0,05- 
0,1% chit giam 
nude, tron vao dat 
set thay dp dfnh 
tang them thi cho 
them nude 

Phuong 
phap tlnh 

Bun tfch lin cat, 

Cat, 

Da soi 

4-28 

32-40 

45-55 

Nude 

ngam 

nhieu 

Phuong 
phap tuan 
hoan 

Bun tfch lln cat, 

Cat, 

Cuoi soi 

23-35 

33-40 

55-65 

Tron them 1 % set 
bentonite ddng 
thdi tron them 

0,1-0,2% CMC, 
sau do thf nghiem 
ngay de xac nhan 
do dinh 

Tron them 0,1- 
0,2% chit giam 
nude, them nude 
se khong thfch 
hop nira 

Phuong 
phap tlnh 

Bun tfch lln cat. 

Cat, 

Cuoi soi 

23-35 

37-45 

70-80 


Trong do: dung dich CMC co goc Na, Mg, Xenlulo go'c A co tac dung tang them do 
dinh, chong bi boc Id thanh. 
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3.2.6. Rura ho khoan 


- Sau khi cong tac khoan tao 16 ket thiic can tien hanh ngay cong tac rira va ve sinh ho 
khoan bang each thay va bo sung vura bentonite mbi theo phuang phap tuiin hoan nghich 
cho den khi ham luqng cat trong vua bentonite nho hon 4% va do nhdt cung nhir ty trong 
cua vua bentonite dat den yeu c<iu trong bang 1. 

- Luqng chat b6i ling day ho khoan sau khi da ve sinh ho khoan khong duqc day qua 4,0cm. 

- Kidm tra do lang dong cua cac chat boi lang bang each dat hop thep khong co nap 
xubng day ho khoan ngay sau khi da ve sinh xong, sau do trude khi do be tong lay hop thep 
len kiem tra do day cua lap lang dong. 

- Neu do day cua lap lang dong lan qua quy dinh phai tien hanh ve sinh lai. 

3.2.7. Cong tac cot thep 


- Cot thep dua vao sir dung phai dung kfch thirac va chung loai theo dung yeu c^u cua 
thie't ke. 


- Khung c6't thep coc dirac che tao sSn thanh cac khung theo dung ho sa thie't ke sau do 
dua ra vi trf thi cong to hap va ha xuong cao do thie't ke. 

- Cong tac ha long cot thep phai duac lam het sue khain truang de giam toi da luang cha't 
Iflng dong xuong day ho khoan cung nhu kha nang sut la thanh vach. 

- Cong tac ha cot thep phai duqc tien hanh ngay sau khi v6 sinh ho khoan xong va tid'n 
hanh cang sam cang tot. 


- Trong trufrng hap khung cot thep phai n6'i bang m6'i noi han edn phai tan dung toi da 
kha nang cua thie't bi han d6 rut ngan thcri gian han noi den muc toi thieu. 


- Toan bo thdi gian cua cong tac ha long cot thep khong nen vugt qua 4 gia. 

- Vi^c ha 16ng c6't thep phai lam het sue nhe nhang tranh va dap manh vao thanh ho 
khoan lam sut la vach. 


- Sau khi long cot thep da duac ha den cao do yeu c^u phai tien hanh neo co dinh l6ng 
cot thep vao o'ng vach thep de tranh chuyen vi trong qua trinh d6 be tong. 

- D6 cho khung cot thep duqc dat dung vao tarn ho khoan tren khung cot thep phai dat 
sSn cac con ke co kfch thude phu hqp va co khoang each giua cac tdng con ke. tir 2-3m. 


3.2.8. Cong tac be tong 


3.2.8.1. Troti be tong 

Be tong phai duqc tron bang tram tron can dong tu dong hoac may tron co he thong dinh 
luqng co sai so khong vuqt qua 2%. 

Thdi gian tron phu thuoc vao dac tfnh ky thuat cua thie't bi tron nhung khong ft han 1,5 
phut. Be tong trude khi do ra khoi thung tron phai co 1 do sut dong nhat. 
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3.2.8.2. Van chuyen be tong 

+ Khi cir ly van chuyen > 500m b6 tong phai dupe van chuyen bang xe Mix. 

+ Khi cu ly van chuyen < 500m co the van chuySn be tong bang may bom hoac cac thiet 
bi khac dam bao khong lam cho be tong khong bi phan tang. 

3.2.8.3. Do be tong 

- To hop va lap dat bng do be tong vao trong long ho khoan sao cho ong dupe dat suot 
chieu dai ho khoan. 


- Treo ht thong ong do be tong len mieng ong vach thep. 

- De giam toi thieu mbc do ling can va kha nang sut lb ho khoan, be tong phai dupe do 
vao trong long coc ngay sau khi khoan xong va rua ve sinh ho khoan bang vua bentonite va 
ngay sau khi lap dat xong khung cot thep. 


- Cac cong tac nhu: Ki6m tra can day ho khoan, lap dat long cot thep, lap dat ong din be 
tPng phai dupe lam het sire khan truong. Neu thbi gian nay vupt qua 4 gib thi phai tien hanh 
thay va bo sung vua bentonite mbi cho den khi do nhbt va dung trong cua vua bentonite dat 
dupe yeu cau roi mbi tien hanh rot be tong vao long coc. 

- Sau khi lap dat long cbt thep xong va trubc khi do be tong nhat thiet phai kie’m tra do 
lang dong cua mun cua ho khoan. Neu ubt qua quy dinh phai tien hanh rua lai ho khoan 
bang vua bentonite theo phuong phap tuan hoan nghich. 

- Be tong dupe rot vao ong dan be tong thong qua phlu. 

- Be tong trubc khi rot vao phbu cua ong din phai co do sut >14cm. Khong mot me be 
tong nao co do sut <14 dupe rot vao trong long coc. 


- Trubc khi do xe be tong dau tien dung pa lang xich hoac cau nha'c he thong bng len sao 
cho chan bng each day ho khoan chung 25 - 30cm de qua cau ngan nubc co th6 thoat ra 
khoi bng va noi len tren, cho phep be tong bat dau tran vao trong long coc chiem chb cua 
vua bentonite. 


- Tiep tuc cap be tong lien tuc vao ph6u. 

- Van toe chuyen dong cua cot be tong trong bng din khong dupe lbn hon 0,12m/s va 
khong dupe nho horn 0,3m/h. 


- Chan cua bng din phai luon lubn ngap sau trong vua be tong tb 2 - 6m. 

- Phai giam toi thieu thbi gian nlng bng din va thbi gian thao ngln bng din de tang toe 
do do be tong. 

- Trong suot qua trinh do be tong coc tranh khong d6 be tong tran ra ngoai mieng ph6u 
va roi vao trong long epe lam anh hubng den do nhbt cua vua bentonite va lam anh hubng 
den chat lupng be tong cua coc. 

- Trong qua trinh do be tong phai thubng xuyen kilm tra cao do mat bt tong trong 
long coc bang thubc day va dpi chuyen dung de kip thbi di6u chinh cao do chan bng dan 
cho phu hop. 
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- Trirac khi d6 be tong phai tmh loan l.y lirong nang lire cap be tong cua cac nguon san 
xuat be long sao cho dam bao tho'i gian dP be tong cho mot coc toi da la 5 gib. 

- Cao do do be tong cuoi cung phai cao hon cao do dau coc thiet ke toi thie-u la 100cm 
sail do phai due bo de dam bao be tong coc dong nhat, rUn chUc khong bi toi xop. 

3.2.9. Cac bien phap an toan thi cong coc khoan nhoi 

Tnrdc khi thi cong phai to chirc hoc tap cho nlurng nguoi tham gia thi cong n&m vung: 
Quy trinh ky thuat va quy trinh an toan lao dong. Phai lam cho moi nguoi hieu ro an toan 
lao dong la muc lieu cao nhat, co y thire bao ve minh. 

Trong qua trinh thi cong moi ngirai den phai a vi tri cua minh, tap trung tu tudng de lam 
vice, dieu khien may chinh xac. Cam ngat bo vi tri lam viec. 

Khi lam viec phai co day du trang bi bao ho lao dong theo quy dinh. 

Thircmg xuyen kiem tra toi, cap, phanh, dung cu thao tac cac loai may, cac he thong 
truyen Urn cua ca dong co nhat thiet phai diroc bao cho kin de dam bao an toan. 

Cac vung nguy hiem a cong truong phai dat bien bao va co ngirai canh gac. 

He thong day dien, cap dien a bien triro'ng phai bo tri hop ly, nghiem chinh chap 
himh cac quy dinh v<S an toan sir dung dien. Phai co cong nhan chuyen mon phu trach he 
thong dien. 

0 cong trirong ngoai trach nhiem cua doi truong, to trirong phai chi dinh them nguoi lam 
cong tac bao dam an toan lao dong. 

M6i ca lam viec truong ca phai chin trach nhiem toan bp qua trinh cong vice. Khi doi ca 
phai ban giao chi tiet cho truong ca moi va co so ban giao ky nhan. 

Phai ghi day du vao nhat ky thi cong coc khoan nhoi. 

Khi khoan duoi nuoc phai chap hanh clay du cac quy dinh an toan v6 lam vice tr6n song. 
Phai co day du cac loai tin hieu, phao hieu, co hicu, den hieu... Phuong tien noi phai dam 
bao an toan theo quy dinh va phai co Ian can chac cluin de giu - an toan cho nguoi va thiet bi. 
Doi voi can bp, cong nhan phai dupe trang bi day du cac loai phao cun sinh, ciru ho, tau, 
thuyPn de dam bao an toan. Moi thanh vien phai bict boi lan. 

Lam vice ban dem phai co day du cac den chicu sang, d noi tap trung lao dong va lao 
dong nang nhoc phai dupe chieu sang bang den pha. 

3.3. VI DU CONG NGHE THI CONG COC KHOAN 1,5m BANG MAY KHOAN 
GPS-15 C5CAU T 

3.3.1. Gioi thieu chung 

Cau T o knu vuc Thanh pho Hue. - Cac mo, tru co ket cau mong coc khoan nh6i duorng 
klnh p = 1500mm, co chiPu dai coc L c = 82,0m. 
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33.1.1. Dae tritng mat cat dia chat cac tru can 


Dja chat tai tru P4 


Oja chat tai tru P7 



Set mau xam nau 


Set pha cat mau xam nau trang 
thai deo chay 


Cat min xam nau rdi rac bao hoa 

Set cat xep long xen kep cat 
nho, min mau xam nau, xam 
den deo chay 

Set mau xam nau trang thai deo 
chay co cho chay 

Set mau xam nau trang thai 
deo mem 

Set cat xep lap xen kep cat nho, 
min mau xam nau deo chay 

Set pha cat, mau xam den trang 
thai deo chay 

Set mau xam nau trang thai 
deo m§m 

Set mau xam xanh, xam vang, 
van xanh trang thai deo cirng 

Set mau xam den trang thai 
deo mem 

Set xam nau, xam den trang 
thai deo cirng 

Set mau xam nau trang thai 
deo mem 


Cat nho xam den chat bao hoa 


+ 1,42 


- 8,29 


- 13,08 


- 26,58 


- 29,58 


- 41,58 


- 47,78 


- 55,08 


- 61,08 


- 64,08 


- 69,68 


- 73,58 


83,74 



Bun set cat mau xam den 


Set cat mau xam nau deo 
mim, deo chay xen kep cac 
lap cat mong 


Set pha cat mau xam nau trang 
thai deo chay co cho chay 


Set pha cat mbu xdm nau trang 
thai deo mem 

Set pha cat xam nau, nau den 
deo mem, deo chay xen kep 
ede lap cat mong 


Set mau xam nau trang thai 
deo mem 

Set mau xam xanh trang thai 
deo cirng 

Set mau xam den trang thai 
deo mem 

Set cat mau xam den trang thai 
deo mem 

Set mau xam den trang thai 
deo cung 

Set mau xam xanh trang thai 
nira cirng 

Set mdu nau den trang thai deo 
mem, deo cung 


Hinh 3-13: Vi du edit tqo dia chat a can T 
(Tru 4 + Tru 7) 
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Dia chat tai tru P5 


Dia chat tai tru P6 



" 7 | 



Cat nho mau xam den, 
rdi rac den chat vi/a, 
bao hoa 


Set xen kep nhflrng Icrp 
set cat xep Idp mau 
xam nau, xdm tro deo 
chay, chay 


Set mau xam nau, xam 
den trang thai deo mem 


Cat nho mau xam, chat 
che, bao hoa nude. 
Trong Idp co nhung Idp 
xet, mong phdn bd giam 
dan theo chieu sau 


Hinh 3-13: \ 'i du can too dia chat d can T - (Tru 5 + Tru 6) 
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3.3.1.2. Gi&i thieu May khoan GPS-15 

- Ducmg kinh Id khoan: 0,8m; 1,0m; 1,2m va 1,5 met 

- Do sdu Id khoan: Da: 50m, tang phu: 150m. 

- Phuong thtfc vucm ra mieng Id: Di thang ca may viran ra mieng 16. 

- Can khoan: 


- Can chu dong: 

- L6 trong can khoan: 

- Phiromp thutc lien ket: Mat bi'ch, bu 

- Dong litc: 

- Dong co dien: 

- Cong suat: 

- Vong quay: 

- Mam quay (dia quay): 

- Vong quay (3 uac thuan. npuqc): 

- Mo men lofn nhat: 

-Tai chinh: 


178 x 178 x 3750 mm. 

(j) 168 x (J) 1150 x 3000 mm. 
long hoac lien ket kie'u cSm cho't (chot rang). 

Kieu Y200L-4 
30kW 

1470 vong/ phut 

13, 23, 42 vong/ phut 
22kN.m 


- Sire nang (toe do thu nhat - 1 sqi cap): 30 kN 

- To'c do nang len bang 1 sori cap (toe do binh quan): 0,65; 1,16; 2,08 met/giay 

- Duong kinh cap thep: O 20mm (D-6 x 19 + 3) 

- Lupng day chira dupe trong rulo: 80m 

- Tod phu: 


- Ducmg kinh spi cap thep: 

- Nang luc nang len (sure nang): 

- To'c do nang len 1 spi cap: 

- Thap khoan: 

- Hinh thuc ket cau: 

- Chi6u cao vuong goc: 

- Phu thi dinh mile (phu tai moc lorn): 

- Ddu thuy long: 

- Nang luc phu tai: 

- Dubng kmh ong xiphong din nude ra: 

- He thong xe truc/t di dong: 


CD 14mm (D-6 x 19 + 1) 
20 kN 

0,46; 0,78; 1,44 met/giay 

Kieu chu mon “ R “ 

8 m 

180 kN 

180 kN 
150mm 


- Hlnh thurc: 3x3 

- Nang luc phu tai: 180 kN 
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Bom hut tuan hoan 


- He thong thdi phoi: 

- Phirong thirc thai phoi: 

- Thong so bam cat da: 

- Liru lupng: 

- Hanh trinh hut: 

- Hanh trinh day: 

- Cong suat: 

- Vdng quay: 

- IKfch thiroc be may khoan: 

- Toig trong l if on g may khoan: 

- Ki:h thifdc (dai x rong x cao): 
3.3.13. So do coc cua tru P4 va P7 


180 m 3 / h 

0,075 MP (Mega Pascan) 
0,13 MP 
30 kW 

730 vdng/ phut 

9570 x 2420 x 8620 mm 

8 tan 

(4,7 x 2,2 x 8,3)m 


- Tr i P4 va P7 co so do coc nhir sau (hinh 3-14) 


THLT0NG LUU 


NAM 0INH 



XUAN THUY 


Hinh 3-14: So do coc tru edit T 


3.3.2. Ohiuan bi thi cong 


3. 33. J. Tao mat bang thi cong 

* Ctc bifdc tao mat bang thi cong 

1 ) l'o dac xac dinh vi trf tru chinh xac, sau do tien hanh tao mat bang thi c6ng coc. 

2 ) Matt bang thi cong dupe ddp bfmg cat song, cao do mat bang phai Ion hon cao do muc 
niroc: tti <cong (MNTC) it nhat la 1m, mat bang dam chat K=90% (So do mat bang thi c6ng 
xem b;n ve kern theo). 
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3) Dung tarn ban be tong day 20 - 30cm ke chd dirng cho cau 25T. 

4) Xay be chtra dung dich bentonite: be xay 3 ngan, m.6i ngan 30nr de’ chira bentonite. 
Dat ong berm nude trong qua trinh khoan tur ho khoan den be’ lang. 

5) Ngudn dien: Nguon dien se duqc cung cap tur nguon dien may phat va dien krai 
truy6n tu: tram dien tdi d6 phuc vu thi cong. 

* Ho set 

- Ban ve thi cong rnb, tru. 

- Thiet ke mac be tong, thi nghiem vat lieu cho be tong 

- Phieu thi nghiem thep dung cho coc be tong. 

33.2.2. Kiem tra cong tac chuan bi 

Ngoai viec kiem tra ky luang cac noi dung neu tren can kiem tra them cac noi dung sau: 

- Kiem tra may khoan GPS-15 va cho chay thu. 

- Kiem tra so luang, chat luang thiet bi phuc vu thi cong: Can cau, may bam be tong, 
tram tron, ong vach khoan, may tron dung dich, may bam nude, ong do be tong v.v... 

- Van hanh thu cac thiet bi phuc vu thi cong. 

- Kiem tra vat lieu cho be tong. 

3.3.23. Nhicng diem can lieu y 

Du phong may phat dien, bien phap phong ho cho thiet bi va ngudi khi co bao va lu. 
3.33. Cong viec khoan tao 16 

Tuy theo t'inh hinh mat bang, dia lnnh, dieu kien dia chat, thuy van, nude ngam va thiet 
bi khoan sU dung ma chon phuong phap khoan thich hop. 

Vdi didu kien thuc te tai cau T thi dung thiet bi khoan GPS-15 cua Trung Quoc de khoan 
coc la thich hop. 

Nguyen ly khoan cua thiet bi GPS-15 la mui khoan nghidn dat cat nho, tron kin vdi dung 
dich bentonite, dua ra ngoai bang tuan hoan bentonite. Viec giu on dinh thanh vach duac 
giu bang dung dich bentonite. 

Cong viec khoan coc duqc chia thanh 2 giai doan: 

- Giai doan khoan tuan hoan thuan den cao do -40.00m. 

- Giai doan khoan tuan hoan nghich phan coc con lai. 

Cong viec se duqc tien hanh theo cac bude sau: 

3.33.1. Khoan tuan hoan thuan 

1-Tao mat bang thi cong 

- Mat bang thi cong duqc dap bang cat song, cao do mat bang phai ldn hon cao do nurc 
nude thuc te (MNTC) ft nhat la lm; mat bang dam chat K = 90%. 
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- Dion tfch mat bang phai dii dc dura dan khoan va cac thiet bi kern theo bao gom: 
(hung dura bentonite, khu vuc hoat dong cho can, mat bang chua cot lieu do be tong, 
train trpn be tong... 

2- Xxic dinh vi tri coc 

Sau khi mat bang thi cong da dupe sail phAng va dam chat, viec xac dinh coc dirpe tien 
hanh theo quy trinh dirpe ti'nh loan xac dinh tCr trude bAng cac thiet bj do chfnh xac. Tren c a 
so cac moc do dac, co tuyen dirpe thiet ke giao cho thoa man quy dinh v6 sai so dau coc, 
phai dung 3 may kinh vT, hoac 2 may kinh vT + 1 may do xa de’ xac dinh cac vi trf cua coc. 

J- Dinh vi may khoan va ong vach 

- Dinh vi may khoan: 

Sau khi dira may khoan vao vi tri phai can bang may va ke cirng cac chan may dam bao 
may khoan khong bi nghieng hay di dong, cho may khoan quay thir khong tai. Neu may 
khoan bi xe dich hay lun can phat hien nguyen nhan va xi’r ly kip thbi. 

- Bien phap dinh vi ong vach: 

Dung mot khung dinh vi (xem liinh 3-15), dirdng kinh ngoai ciing ciia khung nho hem 
dirbng kinh trong ciia ong vach 10mm. tim cua khung dinh vi triuig vdi tim coc khoan. 


Tim day khung hinh non = tim coc 



Han A10 100% 



Hinh 3-15: Dinli vi may khoan va ong vach 
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- ©au tien dat tarn cua day khung djnh vi diing vi trf tim coc, sau do dat Png vach 
chup ra ngoai khung nay. Khi xac dinh ong vach da dung vi trf roi moi ctiu nhac khung 
dinh vi ra ngoai. 

4- Cong tdc kiem tra ong vdch 

- Sau khi ong vach da nlm trong long dat, viec kiem tra true va duong sinh ctia ong vach 
co thing hay khong do la diPu rat kho, vi vay muon kiem tra dupe cac yeu to tren phai kiem 
tra gian tiep qua cac thong so ky thuat khac nhu: cao dp cac diem tren dinh cua dot ong 
vach dang ha. Neu dia hinh cho phep, luc dau co the kiem tra true tiep tren duong sinh cua 
ong vach blng ni-vo 

- Cong viec kiem tra nay phai thuong xuyen, lien tuc trong qua trinh ha ong vach. 

- Dp nghieng cua ong vach la dp nghieng cua coc va khong dupe Ion hon 0,5% theo 
TCXD-205: 1998. Bo trf so lupng, chung loai, vi trf cac may cao dac de kiem tra dp chfnh 
xac vP cao dp, dp nghieng, vi trf quy dinh. 

5- Khoan ha ong vdch 

Sau khi cau ong vach vao vi trf, cau bua rung, lien ket voi dinh ong vach va rung ha ong 
vach den cao dp -11,00m, voi mat cit dia chat tru P4 va P7 ciu T la lop set cat xen kep cac 
lop cat mong. Mui ong vach phai nim s&u trong tang dat khong tham nuPc > 2m. Co thP 
lay bot dat trong long ong vach de’ giam bot ma sat va ha ong vach toi cao dp yen cau. Dinh 
ong vach dupe dat o cao dp +5,00m. 

- Trong qua trinh khoan coc phai diPu chinh toe dp khoan cho phu hop vPi kha niing 
khoan cua may, khong nen khoan toe dp cao, de may lam viec qua tai, dong thoi khong 
dupe khoan cham qua de dp gay sut thanh IP khoan, anh huemg den nang suat khoan. 

- ChiPu s^u dat ong vach: Can cu vao tinh hinh mat cat dia chat cua tutig tru ma ta co the 
du kien dat ong vach tdi cao dp nhu sau: 

+ Dpi vPi tru P4: Cao dp mat dao la 3,0m, ong vach nho len khoi mat dat 2m, vi vay tit 
do co the du kien cao dp mui ong vach tai -11,00m, theo tai lieu khoan dia chat cau LQ thi 
do la lcfp set cat xep long xen kep cat nho, min mau xam nau, xam den trang thai deo chay 
(xem muc 1.1). 

+ Dpi vPi tru P7: Phan tao mat bang se giong nhu bien phap tao mat bang cua tru P4 
(xem phan tao mat bang). Cao dp mat dao la 3,0m, vi vay tu do co thP du kien cao dp mui 
Png vach tai -11.00m, theo tai lieu khoan dia chat cau T thi do la lop set cat mau xam nau, 
trang thai deo mPm, deo chay, xen kep cac lop cat mong (xem muc 1.1). 

Luu y: Cao dp chan Png vach se dupe quyet dinh chfnh thuc can cu vao diPn bien dia 
chat thuc te (chi tiet xem muc 1.1 - dac trumg mat cdt dia chat cac tru cau T). 

6- Bien phdp khoan tudn hodn thudn 

- Sau khi Png vach da ha xong, cau bua rung xuong va lip dat dan khoan GPS-15 len 
san dao. 


84 



- Tron clung dich khoan bentonite bo'm van trong long can khoan, dat cat dupe quay 
nhuyC'n lan vao bentonite chay trail qua mat bug vach theo mang dfm ve be king dong. Dat 
cal sc lang dong Iai d day, con phan sach b phfa tren dupe trail qua be’ chua. Liru y liro'ng 
bentonite bom vao phai du gay ap lire do vfra trail qua ong vach vao be ldng. 

- Be chira dung dich khoan g6m 3 ngan: 

+ Ngan giCra clura bentonite da tinh die va clung dich tot tir may tron cap den. 

+ Hai ngan ben la be’ lang: gifru be King va be chira co thong nhau bring mot cira cliay trail. 

- Piurong phap khoan tuan hoan tliuan dupe so hoa nhir sail (xem hrnh 3-16) 



Hinh 3-16: So' do man hoan vita set 

- Vc)'i may bom bentonite cua dan khoan GPS-15 sc khoan cliroc den cao do -40.00. 

- Trong cilia trinli khoan phai luon iuon kiem tra cac tang dia chat ma mui khoan di qua, 
ghi chop day du vao so nhat ky cong trinli 

- Cach kiem tra dia tang: tilling qua hop lay man va dung dich bentonite. 

- Trong qua trinli khoan phai luon luon lam bn dinh chidu cao cot niro'c trong ho khoan 
va duy tri cao do mire mrdc luon Ion hon mac nirdc ngani, hoac cao do mire nirdc thien 
nhicn, mat dat tuy tliupc vao ket qua tfnh loan bn dinh. 

- Khong dirpe db cho mui khoan hoac gau xiic dat trong trang thai ngirng lam viec diro'i 
ho niong. Khi co sir co phai lam dirng khoan, cam khbng lay dat trong lo khoan de tranh bi 
chon viii trong dat do sut lb vach khoan. 

3.3.3.2. Khoan tudn hoan nghich 

Theo db an thiet ke da gicii thion cao do mui coc be king dat tai -84.00m, trong khi 
khoan tuan hoan thuan chi khoan dirpe den cao dp - 40.0, tir cao do - 40.0 deii -84.0 se 
dung piurong phap khoan tuan hoan nghich do tang tbc dp khoan len. Phan con lai cua cac 
coc hau het di qua cac tang dia chat set mau xam xanh. xam nau va xuong sau gbn day coc 
la cat nho xam den chat brio hoa. 

Phirang phap tuan hoan nghich la dung may bom hut bentonite tir long coc keo theo ca 
bun cat dira ve be lhng va dung may bom khac born bu dung dich khoan b be chua vao 16 
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coc ben ngoai can khoan. Liru y kru lirong bam vao phai luon > kru lirong hut tu 16 coc ra. 
Viec bam bu dung dich vao 16 khoan va hut dung dich bentonite ra phai dirge lien hanh 
nhip nhang nhSm dam bao mire dung dich bentonite trong long coc luon 6n dink. 

De’ may bam hut dung dich ban qua khoi long can khoan dirge lien tuc thi khoang each 
chieu cao tur trim may bam den mat thoang dung dich ben trong 16 coc H < 7m. Do vay vice 
bam bu dung dich vao la rat quan trong. 

So hoa phirang phap khoan tuan hoan nghich: (xem hinh 3-17) 



L6 khoan 


Hinh 3-17: So do nn'in houn vi~(u set 

Cong vi6c tao 16 bang bentonite thirang gap sir co sut thanh 16, cho nen viec lam 16 vfln 
la viec lam c^n than va ty mi. Nguyen nhan cua sut thanh 16 la ap lire dung dich khong du 
6i giu" thanh 16 hoac cao do muc nuac trong 16 thap han cao do muc nirac ngam, khi lay dat 
trong long 16 va cham vao thanh 16 cung gay ra sut thanh. 

De’ khSc phuc cac sir co tren, trong qua trinh tao 16 bang bentonite phai xem xet cac van 
d6 sau: 

+ Thanh phan vua bentonite phai phu hap vai turng lap, loai mat cat dia chat, cu the' dung 
ty le nhu the nao phai tuy thuoc vao tinh trang there te cua dia chat ma thay doi ty le 
bentonite cho thich hap. 

+ Lift/ y: khi lay dat trong long 16 thi cao do muc bentonite trong long 16 luon bi ha thap 
vi the phai co bien phap dua bentonite bu vao 16 khoan va duy tri muc bentonite trong 16 
khoan luon 16n han cao do muc nuac ngdm hoac cao do muc nuac tu nhien tir 1 den 2m, 
neu chenh cao do 2 mire nuac nay qua Ion co the sinh ra hien tugng nuac trong 16 tham ra 
ngoai xung quanh lam thay doi hoac pha va co' ket nguyen thuy cua dia tang xung quanh 
lam giam kha nang chiu lire cua coc. 

Mong coc khoan criu LQ co chi6u sau 16 khoan han 80m vi vay viec tao 16 khoan can het 
sue can than. Khi thanh 16 bi sut hoac cac sir co' duai 16 khoan tuyet do'i khong dirge cho 
nguai xuong de xu ly. 

Luu y viec nao vet be Dng trong qua trinh khoan bang bentonite. 
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3.3.3.3. Dung dich bentonite 

Dung dich khoan dupe tmh loan dira iron nguycn ly can biing ap lire: ap lire cua cot dung 
dich trong ho khoan tai dp sau, noi cd dia tang dp sut lo phai luon Ion lion ap lire cua d£t va 
niroe ben ngoai. Thuong P phan iron cua ho khoan, noi c6 cac tai trong phu do cac thiet bi 
thi cong, cac cong trinh lan can thi sir can biing nay rat kho dam bao, nguoi ta thirPng sir 
dung mot doan ong vach dp giu on dinh IP khoan cho den dp sau ma ap lire cua cot dung 
dich Ion lion ap lire dat va niroe xung quanh va ciing la de nang cao cot dung dich trong ho 
khoan. 

Trong qua trinh khoan, ngirng khoan cung nhir do be tong coc luon phai giir cao dp cot 
dung dich nhir da tmh loan de tranh sut each ho khoan. 

Tai nhirng noi phat hien co niroe ngam vice tmh toan sir can bang ap lire tac dung len 
thanh IP khoan phai dupe tien hanh triroc khi khoan. 

Dung dich vira bentonite dupe hop thanh chu yeu boi dat set bentonite, no dupe dac 
trung boi sir tao thanh lop mang bun bao ve tren bfi mat cua vach ho khoan va tmh xuc bien 
cua no. Hai dac trung co ban nay lam on dinh dat trong ho khoan. Hieu qua cua tmh xuc 
bien cua dung dich dupe the hien qua kha nang ngan ngira sir nhiPm bun khoan vao dung 
dich va sir lang dong mint khoan P day ho khoan trong mot thoi gian dai sau khi khoan 
xong. 

Dung dich vfra bentonite co tac dung ngan ngira sir sut vach doi voi dia tang la dat rPi 
nhu cat, soi san, nhat la cac lop dat do co cliira niroe ngam. 

Do tac dong cua ap luc ma dung dich bentonite tham vao dat. Trong qua trinh tha'm se 
tao ra tren be mat cua ong vach ho khoan mot lop mang tham cua dung dich va lop mang 
nay bao ve be mat vach klioi sut lo. Su hinh thanh lop mang bun bao ve khac nhau tuy theo 
tmh chat cua dung dich, noi chung ueii dung dich tot thi mang nay mong vii khoe, con 
ngirpc lai dung dich xau thi mang dfiy va yen. Mang khoe co dp chat cao co the cho'ng lai 
cac xung lire va chain va ngan can dupe su tham than cua niroe ngam, do do dp dfty cua 
mang dupe hinh thanh tren vach ho khoan co lien quan nhieu den tmh chat cua d£t. Vi 
mang bun dupe tao thanh nho sir tham, no chin anh huPng cua dp thiim thau cua dat, khi 
ma dp tham thau gan bang 0 nhu dat set thi mang bun sc khong tao thanh dupe, ngupc lai 
voi dat cat, do dp tham thau Ion lion thi mang bao ve dupe hinh thanh. 

De’ giir on dinh thanh vach trong mot thoi gian, dung dich cim phai co chat lupng tPt va 
khong bi hu hong theo thoi gian. 

3.3.3.3. J. Thanh phdn hot bentonite boat hod 

+ Thanh phan khoang: 


Monmorilonit: 77,3% 

Tliach anh: 6,0% 

Dolomit: 10,0% 

Hydromica: 6,7% 
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+ Cong thirc cS'u true: 


^ e o,04^ e i,2^*b,i i^So.65 (OH) 2 (Si 3 4 Al 06 0, 0 )M 


So,4^ a O,l l^ a 0,22^0,04 n ^2^ 


+ Ham lirong cat: 0,2 - 0,7%. 

Hoa ph&m de: tao dung dich co cac thong so chat lirong cao dupe chon la so-da vdi cac ly 
do sau: 


- Tao dupe cau true cho dung dich vdi ty trong nho co dp nhdt kha cao duoc cac phan tu 
pha sSn trong trang thai lo lung kha tot. Tfnh on dinh cao. 

- He so thai nude thap, dp day vo bun nho, tao lop vufa mong va chhc tren vach 16 khoan. 

- Ung suat cat tTnh be, co y nghTa trong khoan sau vdi dudng kfnh be. 

Tuy nhien, hoa pham nay khong xir ly dupe trudng hop co nude khoang xam nhap va vdi 
nhiet dp cao (ldn hon 100°C) cau true bi pha huy, dung dich thay doi cac thong so va mat 
dan tac dung can co. 

+ Vdi do'i tupng khoan nong, cac yeu cau nay co th6 bo qua. 

+ Qua trinh hoat hoa dupe tien hanh ngay trong giai doan nghiPn. 

+ San pham bot bentonite hoat hoa dupe danh gia theo tieu chuan cua Lien Xo (cu) 
TY 1964 danh gia chat lupng bot set tr6n cac dung cu thf nghiem cua phong thi nghiem 
dung dich set da ngoai LGR-3: 

Ty trong ke AG-1. 

Nhdt ke VP-5. 

Do dp thai nude va vo bun VM-5 

va dupe xep loai 2 (trong 5 pham cap) 

Bot bentonite hoat hoa pha thanh dung dich khoan dat cac thong so co ban sau: 

- Ty trong i ,04 - 1,06 g/cm 3 . 

- Dp nhdt 18-22 giay. 

- Dp thai nude < 10cm 3 / 30 phut. 

- Dp day vo bun 1 - 2mm. 

Dung dich vdi cac thong so tren dap ung tot cho cac yeu crhi thi cong cac 16 khoan 
khong sau (< 300m) vdi cac dibu kipn dia tang phuc tap: dat phu mem bd, set, set pha cat, 
cat pha set (cat hat min va hat trung), a set, da phong hoa nut ne,... 

Doi vdi tinh hinh dia chat thuc te da khoan tai coc dau tien cua tru P5 Cclu T thi ty trong 
cua dung dich set phu hop la 1,04 - 1,05 g/cm 3 

3.3.3.3.2. Dieu cheva kiem tru dung dich 

Ve co ban dung dich phai dupe diciu che thoa man dupe tfnh chat cau tao cua dat. Dc 
dap utig dieu do, phai hi6u ro quan he giua cau tao cua dat va xu hudng sut Id thanh vach. 
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a) Do nhol flitch hop cua clung dich vu'a set 

Noi chung phai xac djnh do nhdt cua dung dich vira set thoa man trang thai cua dia tang 
va xem do la yeu to chit yeu, dong thai do uhtVi con phai xem xet ve che do xay dung, gid 
thi cdn.g,.. va xem do la yeu to phu. Khi khoan de lau roi mdi do be tong thi phai dung gia 
tri do nhdt tieu cliuan cao nhat. Ngupc lai sail khi dao xong do be tong ngay thi co the lay 
gia tri do nhdt thap hon. Ty trong bentonite la mot yeu to quan trong cho do nhdt, tuy nhien 
vi do nhot cua bentonite rat khac nhau khi noi khai thac va nhftn hieu san xuat khac nhau, 
khbng the xac dinh ty trong mot each don gian, khong xet den chat lirpng cua bentonite. 
Trirbc khi dung loai bentonite du kieii phai licit hanh thi nghiem va phai thoa man yeu cau 
dd ra. Chat CMC (Sodium carboxy methyl ccllose) la chat phu gia cho dung dich vu'a 
bentonite de nang cao do nhot va co khii nauc tao thanh ntanc bao ve. Doi voi mot vai loai 
bentonite, chat CMC cho vao khong nhirng cho chat lirong tot ma con kinh te va giam diroc 
ty trong cua dung dich, tri so ty trong phai diroc quyet dinh qua thi nghiem. Vi rang 
bentonite, chat CMC va dung dich vira bun co quan he tu'o’ng hd nhau, nhirng tri so cua mdi 
yen to, khong thd xac dinh doc lap voi nhau. Sau nhieu thi nghiem voi viec to hop cac ty le 
pha iron co the tim diroc ty le thfch hop nhat. 


Bang 3.7: Do nhdl thich hop ciia dung dich vura set 


Loai dia tang 

Dp nhol do phPu (500/ 500cc) (giay) 

Khong co nude ngarn 

Co nude ngam 

Se‘t 

21-25 (29-85) 


Bim cat, set pha cat 



Cat lan bun 

23-27 (82-87) 

28-35 (38-43) 

Cat hat min deii tho 

25-32 (34-40) 

33-38 (41-46) 

Cat va soi san 

30-35 (39-43) 

36-43 (44-50) 


Ghi chu: cac tri so trong ngoac chi co gia tri khi dung 946/1500cc 

I)) Phuong phdp die)i chinh dung dich 

Dung dich vu’a set thich hop dupe pha Iron phu hop voi qua trinh mo ta a muc c va neu 
trong qua trinh thao tac co mot so thay ddi thi phai co nhfmg dieu chinh sau: 

- Khi dp nhot thap: Neu dp nhdt dung dich vira set thap hon tri so thich hop cho a bang 4 
(khong co nude ngarn) thi phai tron chat CMC. Noi chung muon tang dp nhdt, dung chat 
CMC hieu qua hon bentonite. Noi co nude ngarn va khi dp nhot trd len thap hon tri so thich 
hop, dieu do co the’ dupe cho la do anh hudng cua nude ngarn. Trong trudng hop do qua trinh 
diPu chinh chu yeu lam tang so % cua bentonite va tron them CMC thay doi tir 0,05 - 0,2%. 

- Khi dp nhdt cao: Neu dp nhdt cua dung dich vua set vupt qua tri so thich hop ghi trong 
bang 4, noi chung cac hat set hoa tan trong dung dich. Khi do phai them nude vao, neu 
chua dieu chinh du thi dung dich vua bun lining hon 0,05-0,3% se dupe tron them vao. 
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Cach them nude vao dung dich vira set nen tien hanh tron ky dung dich vdi nude them 
vao trong thung chura va dung dich trong ho dao phai diroc thay doi nhieu Ian bang dung 
dich mdi sau khi da cai thien tinh chat ma khong dupe them nude dan thuan do vao trong 
ho khoan. Hien tupng nhidm be tong la mot ly do chu yeu khac dim den lam tang do nhdt 
bieu kien khi tron vdi xi mang. 

Khi do neu chi them mot minh nude khong the cai thien tinh hinh ma phai can den chat 
tac nhan phan tan de pha vao dung dich. Noi chung 0,2% chat FCL phai dupe pha vao. Neu 
viec didu chinh da noi tren khong thoa dang duoc van de thi phai dung su dung dung dich. 
Noi co nude ngam, pha them nude khong phu hap ma chi nen dung dung dich vua bun. 

- Su loc tham: So luqng dung dich qua thi nghiem co lien quan den kha nang chong sut 
thanh vach ho khoan cua dSt, luqng nay rat ldn khi dat la cat hay soi. Noi chung dung dich 
vua set co the coi nhu dam bao chac chan neu so luqng tham it han lOcc, con neu nhu dung 
dich tham vuqt qua 20cc thi dung dich do khong tot du d trudng hop nao di nua. 0 nai ma 
cau tao dia tang co nhi6u xu hudng bi sut thanh vach thi luqng tham cho phep toi da doi khi 
gidi han dudi lOcc. Viec cai thien sir tha'm se giai quyet bang each tang ty le Iron bentonite 
va cha't phu gia CMC. Chat CMC co hieu qua tot chu yeu d noi co nude ngam nhieu nen 
dung ca hai loai bentonite va CMC. 

- Tinh chat on dinh cho'ng lai luc trong trudng: Khi ho' dao chd mot thdi gian lau d6 chd 
do be tong, dung dich dat set se co vai tro quan trong. Neu kha nang giu on dinh thanh vach 
thay co gi nghi ngd thi dung dich phai dupe cai thien bang each tron bentonite vdi CMC, 
dieu nay co nghla la thay the dung dich trong ho dao bang dung dich giu on dinh tot han. 

i j Do nhat thick hap vai can tao dia chat co nhieu lop khac nhatt 

Noi chung d nai cau tao dia chat co nhieu dia tang khac nhau, do nhol cua dung dich 
vua set phai dua tren c a sd cua lap nguy hiem nhat, co xu hudng sut Id thanh vach ldn nhat 
so vdi cac lap dia tang khac, vi rang chi6u sau tang thi kha nang sut Id thanh vach giam di 
do co su anh hudng cua ap luc nude. Noi chung phai quan tarn nhidu .mat trong pham vi 
10m dudi mat dat. Trong khi dao cac hat set trong phan dat duqc lay di he*, tan trong dung 
dich va do nhdt cua dung dich set tang len dan dan. Vi the ngay ca trudng hop ldp tren la 
set va ldp dudi la cat can co do nhdt cao, thi do nhdt dap ung duqc yeu cau cua ldp dudi 
khong phai luc nao cung c£n phai co do phan tich noi tren. Khi bat dau dao dua dung dich 
vao, vdi do nhdt thoa man ldp tren, sau do tien hanh dao tdi ldp cat, dung dich vda set co 
the duqc di6u chinh de thoa man di6u kien dia chat, tuy nhien trong trudng hop c§iu tao dia 
chat khong on ngay vdi ldp dat tren cung thi dung dich phai co do nhdt thoa man tren toan 
bo dia tang. Vi rang cac dac trung cua dung dich vira set thay doi trong qua trinh dao, doi 
vdi cac coc khoan phai tien hanh thu nghiem d dot khoan dau tien de’ biet trude duqc xu 
hudng co kha nang thay doi dac tfnh cua dung dich va tren ket qua thi nghiem se dieu chinh 
dung dich vua set cho phu hop. 
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d) Sit tang va gid/n do nhol 


6 nc/i ma toan bo dia tang thuan tuy la dat set th'i dung dich vfra set khong c£n thiet. O 
noi dia chat co chira dat co do dinh rat cao hay dura cac hat set co kha nang hoa tan trong 
nude, ngay ca trudng hop tien hanh khoan trong nude la th'i do nhdt cua dung dich trong ho 
dao doi khi tang len rat Ion. 


Trong trudng hop nhu vay, cSn phai bo sung nude vao trong ho dao de duy tri do nhdt 
thich hop va neu thay khong du, th'i cho iron them chat phu gia phan tan vao de’ giam do 
nhol. 


Trong trudng hop do nhol cua dung dich trong ho dao tang len khong binh thudng va 
khong trd lai dupe do nhdt ban dau th'i du co qua xir ly noi tren di chang nfra, vdn phai dung 
cong viec dao lai de’ thay doi hoan toan dung dich trong ho dao. Khi cac hat cat bi tron vao 
trong dung dich vfra set thi do nhdt sc giam. NgUpc lai trong lupng rieng se tang len, hien 
tupng nay nhat dinh xay ra trong qua truth dao. Vi vay thanh phan hat cat phai dupe lay di 
cang nhieu cang tot trong qua trinh dao ho va dung dich phai dat dung tieu chusin cua thi 
nghiem theo thiet ke yeu cau. 

J.3.3.3.3. Sit dung lai dung dich vita set 

Mong coc sc dupe lam sach theo dung tieu chuan ky thuat, mot cai bom voi mem dupe 
noi vdi o'ng dd be tong dudi nude. Dicu kicn cua bentonite dupe kiem tra co the chap nhan 
dupe va phai phu hop vdi cac tieu chuan chi ro. Dung dich bentonite dupe bom ra tir Id 
khoan (trong khi lam sach va trong khi dd be tong) sc dupe bom vao thung chira hoac be’ 
chira. No sc dupe king cat trong be’ king. Tmdc khi sir dung lai, cac tieu chuan da dupe chi 
ro phai duoc kidm tra. Ngay trude khi lap dal long cot thep, do sail ciia coc khoan nhoi se 
dupe kiem tra lai bang day do va qua nang ly trong 1,4. 

Nhd viec kidm tra va dieu chinh thich hop va theo quy dinh, cho nen co the sir dung lai 
nhieu lSn dung dich vfra set trong mot thdi gian kha lau. 

Tuy nhien dung dich bi nhidm xi mang va khong thd didu chinh dupe nua (du co dung 
chat phan tan) thi phai loai bo. 

Trong trudng hop nhu vay, dung dich vfra set chi dupe sir dung mot hay hai Idn, co nghla 
la viec kiem tra va didu chinh khong dupe thuc hien thich hop. 

Neu dung dich vfra set dupe sir dung trong didu kien dupe kiem tra dSiy du thi co the sir 
dung trong thdi ky dai khoang 6 thang. 


3.3.4. Cong tac kiem tra va ve sinh Id khoan 


- Kiem tra do thfing dung cua thanh ho khoan: Vdi chidu cao can va mfii cat h = 3,5m, vi 
vay khi thanh ho khoan bi nghieng tire la than can khoan cung bi nghieng theo va no se keo 
day tree can lech theo vi vay viec kiem tra nay la kiem tra do nghieng ciia day treo edn va 
edn khoan. 
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- Kie’m tra dudng kfnh 16 khoan: Neu co gl nghi ngd vd dudng kfnh 16 khoan ta 
dung chinh mui cat do va tha tu tren xuong den day 16 khoan ma khong vudng gl thi 
coi nhir duoc. 


- Ve sinh 16 khoan: Viec ve sinh 16 khoan co dung bentonite giCr vach la cong vice phai 
het sue can than, phai thay the dung dich trong long coc nhieu lan, ddng thdi viec lain vc 
sinh 16 khoan phai nhanh, neu keo dai viec lam ve sinh 16 khoan thi se khong giu diro'c 
thanh 16 khoan. 


- Kiem tra do sach cua 16 khoan: Do sach ciia long coc hau nhu duo'c phan anh bang do 
sach cua dung dich bentonite khi chua lang, nhu vay muon kiem tra do sach ciia coc ta chi 
can kiem tra ty trong cua dung dich vua bentonite trong long ho khoan, viec kiem tra nay 
nhu sau: Dung mot dung cu do ty trong (ty trong ke) do dung dich vUa bentonite duoc bom 
tir trong long coc ra, neu ty trong dung dich nay bang ty trong cua dung dich vua bentonite 
duoc pha che nhu luc dau born vao ho khoan thi coi nhu cong vice ve sinh 16 khoan da dat 
yeu cau, neu ty trong do duoc ma ldn hon ty trong cua dung dich vua bentonite luc dau thi 
cong viec ve sinh 16 khoan chua dat yeu cau. Qua thirc te da there hien tai hien tnrong, dung 
dich vua bentonite pha che del bom vao 16 khoan la 1,05 g/cm 1 va nhu vay sau khi vc sinh 16 
khoan thi ty trong ciia dung dich vua do duoc cung dat 1,05 g/cnr\ 


3.3.5. Cong tac thi nghiem thuc te 


3.3.5.1. On dinh chong su phan tang 

Khi dung dich vua set de’ rieng rc do anh hircVng ciia trong trirong sir phan ly xuat hien 
trong nude va cac chat khac, ta thay ro hien tuong co mot phan dung dich tren va mot phan 
dung dich dudi co ty trong khac nhau, hien tuong nay se tie'n tricii theo thdi gian. 

a) Si/ tdeh nifd'c 

M^u dung dich vua set trong binli hinh tru thuy tinh va giu trong khoang 10 gid. Neu 
khong quan sat thay su tach nude d phan tren cilia dung dich thi co the xem nhu tinh chat on 
dinh doi vdi phan tang la dam bao. Con neu thay su tach nude xuat hien thi dung dich xem 
nhu chua dat yeu cau. Tuy nhien neu nirdc bj tach trong khoang 5% tren toan bo chidu cao 
thi van dung duoc vdi sir than trong can thiet. 

h) Thi nghiem do chenh ty trong gii/a dung dich phan tren vd phan du'di 

Doi vdi dung dich sau khi da tien hanh thi nghiem tach nude, can tien hanh thi 
nghiem sau: 

Sau khi de dung dich khoang 1 gid, 30% dung dich tang tren se duoc do ty trong, tiep 
theo la 30% dung dich tang dudi cung duoc tien hanh tuong tu. Neu khong co sir chenh 
nhau giua ty trong cua 2 mSu nay thi dung dich xem nhu co the sir dung. 
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3.3.5.2. Trong luqmg rieng 

Trong lirqng rieng cua dung dich vfra set co the dupe danh gia bang thiet bi can bun 
(hinh ve). Neu ty trong cua dung dich vfra set tang len thi do chenh can thiet v6 ty trong 
giOa dung dich va be tong tron san sc khong du va viec do be tong khong the thirc hien 
dupe hay lam cho cong tac do be tong rat that thubng. 

Noi chung ty trong vua set thay doi thco tfnh chat va nc5ng do bentonite. Vi tfnh chat cua 
bentonite thay doi theo loai va noi khai thac. Trudc khi dung can phai khang dinh chinh xac 
dac trirng cos no. Trong khi khoan do sir hoa tan cua biin khoan vao trong dung dich cho 
nen ty trong co xu hudng tang len va clitic chan se vuqt qua tri so ty trong noi tren. Noi 
each khac ty trong dung dich cao, co nglua Iu no chua nhidu hat dat. Muon ngan ngita anh 
hudng bat Iqi den viec khoan, co gang duy tri ty trong thap lien tuc. Didu nay co nghla la 
vice hoa tan ft cac hat dat vao trong dung dich va kha nang hinh thanh duqc mot mang bao 
ve mong va khoe. Ty trong phu hop dung cho dung dich vOa set khac nhau tuy theo cac dac 
trirng cua dia tang. Ty trong thuc te thay doi tir 1,02 - 1,2 va tot nhat d gia tri 1,15. Di6u do 
co nghla la sir can bang thfch hcq? ty trong giira dung dich vua set va b6 tong tron sSn, xong 
co mot y nghla lofn den cong tac do be tong co dat ket qua hay khong. 

3.3.5.3. Do nh&t 

De do do nhdt ngirdi ta dung phdu do do nhot. So lirqng do d Nhat la 500cc, nhung 
d mot so nude khac la 946cc. Plurong phap do nhu sau: Cho 500cc dung dich vua set 
vao trong phdu, lay ngon tay bit mieng ra cua phdu, bo ngon tay ra roi do thdi gian 
(bang giay) can thiet de chay het khoi lirqng vua, thdi gian do bieu thi do nhdt phdu 
500cc/ 500cc. 

Do nhdt do duqc cua nude la trong phdu neu la 19 giay d 21°C, do do do nhdt cua dung 
dich vua set se vuqt qua 20. 

3.3.5.4. Thi nghiem ep tham 

Kha nang cua dung dich tao ra mang bao ve se duqc do bang thi nghiem ep tham. 

Phuong phap xac dinh: 

Ludi thep min va giay tham duqc bo tri lan luqt theo quy dinh d day cua hop hinh tru 
chua dung dich (hop bun), trong hop bun se do hon 290cc dung dich. Hop bun phai duqc 
gifr kin khong cho lot khf vao cho ep den ap suat 3kG/cm 2 trong 30 phut. Luqng loc qua tCr 
hop bun di vao ong nghiem do hinh tru duqc do bang cc va xac dinh trang thai va do day 
cua mang bun tren giay loc duqc tfnh den 2 so le thap phan). 

Noi chung, dung dich on dinh vach duqc cho la tot neu luqng loc la lOcc va chieu day 
cua mang bun nho hon 1,5mm. Mang bun phai min ddu va khong bi ran nurt do tac dong co 
hoc, dieu do noi len mang la dang tin cav. Ngoai ra khi mang bun la mong thi luqng tham 
coi la ft. Vdi gia tri tuong ling 15cc va 2,0mm la gia tri gidi han. Can di6u chinh chat luqng 
dung dich neu nhu mot hoac ca hai gia tri tren vuqt gia tri gidi han. 
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De tien hanh thi nghiem dupe gian dan, doi khi thdi gian ap lire giam den 15 phut hoac 
7,5 phut. Trong trudng hap do, khoi Itrang tham se duac nhan len 1,5 lan khi thf nghiem 15 
phut va 2 Kin khi thf nghiem la 7,5 phut, de’ thu duac gia tri cua 30 phut. 

3.3.5.5. Do do pH 

Do pH cua dung dich noi chung tu 8 - 10. Khi be tong tuai bi tron vao trong dung dich, 
gia tri pH se tang lSn. Bang su do do pH ngudi ta co the nhan ra su hong cua dung dich do 
su tron lan cua xi mang. Do su tang pH nen dung dich bi keo hoa va gia tri gidi han cua pH 
khong duac vuat qua 12. Co the' cai thien su nhilm xi mang cua dung dich khi dung dich 
tron vdi be tong bang each tron vdi FCL. 

3.3.5.6. So lan thi nghiem can thiet dekiem tra dung dich 

Nguyen tac co ban kiem tra dung dich la tron no thoa man dupe cac tinh chat cua dung 
dich phu hop vdi trang thai cua dat va di^u kien thi cong 

a) Vi tri lay man 

Cac miu thi nghiem phai lay d cho the hien dupe cac tmh chat cua toan bo dung dich 
dem su dung. Khi pha tron dung dich, lay mau d ngay mieng chay ra cua may tron va neu 
dung dich dupe sir dung nhi^u lan thi phai lay mfiu d nhu'ng be’ chua dung dich, dong thdi 
co the lay rm\u d Id khoan trude khi do be tong. 

h) So lan thi nghiem 

1) On dinh chong hien tupng do trong lu<_ gay ra: 

+ Sau khi pha tron dung dich xong phai thi nghiem. 

+ Khi dung dich dupe de’ rieng mot rmnh trong mot khoang thdi gian. 

2) Thi nghiem ty trong va do nhdt: 

+ Trude khi khoan. 

+ Ngay sau khi khoan. 

+ Trong khi khoan (1-2 lan/ ngay) 

+ Ngay trude khi do be tong. 

+ Ngay sau khi do be tong. 

+ Sau khi mua. 

+ Khi cu the can thiet phai lam. 

3) Thf nghiem nen loc: 

+ Cu - 1 hay 3 ngay mot lan. 

+ Neu thong qua ket qua thf nghiem 1,2 hay 4 xet thay can thiet phai lam. 

4) Do pH: 

+ Ngay trude khi do be tong. 
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+ Ngay sau khi do be tong xong. 

+ Khi tha'y citn phai tin' nghiem do ly do nao do. 
c) Viec ghi chep 

Ngoai viec kidm tra dung dich do xac dinh chat hrpng, con phai ghi chep ket qua cac 
danh gia ndi tren d£ xac dinh sir thay ddi so vdi gia tri co trude va nghien cuu nguyen nhan, 
tim bien phap xir ly can thiet. 


Bang 3.8: Mdu ghi chep thi nghiem dung djeh (vi du) 


Ngay 

thi 

nghiem 

Chd 
lay mau 

Che do 

conn tac 

Ty 

Trong 

• c. 

Do nhdt 
(giay 

Thi nghiem nen coc 

Cac 

xac minh 

khac 

Lirqng loc 
(cc) 

Dong banh 
(mm) 









3.3.6. Cong tac cot thep 


- Khung cot thep se dirqc san xuat theo dung ban ve co the han de’ dam bao do cung cim 
khung thep va tranh moi nguy hie’m khi iiiing, nhac. Chilli dai cua I6ng cot thep dupe sir 
dung phu hop d6 tranh cac nidi ndi khong can thiet, long cot thep dirqc san xuat trirbe va 
dirqc dira xuong 16 khoan bang can. Con ke be tong se dirqc sir dung phu hqp vdi tieu chuan 
ky thuat trong ban ve, con ke se dirqc clat diing vi tri nhir da chi ra trong ban ve. 

- Toan bd chieu dai coc ld‘n hqn 80m \'t the viec thiet ke cot thep cho coc da phu hop voi 
toan bo chifiu dai coc, dirqc phan thanh nhidu doan. Sau khi da vc sinh ho mong xong cong 
viec lap dat co't thep phai dirqc lien hanh ngay, va viec non, buqc cot thep thanh tirng doan 
phai dirqc ticn hanh tur trade. 

- Ha long cot thep: Toan bo chieu dai I6ng cot thep coc duqc chia lam 8 dot, khi lap dat, 
ta dat tirng doan mot vao lib mong va doan do duqc treo tren mot don ganh gac qua dinh 
ong vach, ticp tuc dat cac dot tren va lien ket vdi cac dot dirdi bring moi no'i han, cong viec 
ha cac ldng coc nay cir the cho den khi dbt tren ciing duqc treo vao gia do la ket tliuc cong 
viec ha long cot thep (Xem ban ve chi tiet moi ndi cot thep coc). Sau khi ndi toan bo chieu 
dai cot thep coc thi cot thep than coc dirqc treo len mot ldng cot thep thi cong, cot thep coc 
khong duqc cham xuong day Id khoan. Long cot thep thi cong nay co chieu dai phu thuoc 
vao khoang each tir dinh ong vach tbi dinh cot thep ldng coc. 

Liru y gdn cac ong nliira chon sSn phuc vu cong tac kie’m tra chat luong coc sau nay. Cac 
ong nhira chon san trong be tong duqc lien ket vdi tirng dot cua ldng cot thep coc, cac ong 
nay duqc giu bdi cac vbng thep 12, cac vong thep nay duqc buoc chat vao cac cot dai va 
cot chii cua ldng cot thep coc, cac ong nhira nay duqc lien ket vdi cac vong thep phai chac 
ch4n nhung phai di cliuyen duqc theo phuomg thang dung khoang 25cm trade khi ha ldng 
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cot thep coc xuong 16 khoan. Sau khi da dat cac dot cot thep long coc vao 16 khoan phai co 
dinh chat cac ong nhua kiem tra vao l6ng co't thep coc roi mbi ha I6ng co't thep xuo'ng long 
coc, (km y khi ha I6ng cot thep tori dau phai bom niroc vao ong nhua t6i do). 

3.3.7. Cong tac san xuat be tong va cung cap be tong 


Viec do be tong chi dupe tien hanh khi co day du di£u kien de’ van chuyen be tong 6 
hien trucmg va dam bao lien tuc. Be tong phai dope dam bao khong dong ket 12 tieng 6 
hien trubng. Viec khong d6ng ket cua be tong trong 12 tieng diroc yeu c^u dc tranh cac van 
d6 ky thuat trong viec do be tong va rut ong vach. Dau ong do be tong phai dupe chim 
trong b£ mat be tong it nhat 2m trong suot thoi gian do. Be tong diroc tron theo tieu chuan 
phu hop, co Ion nhat cua cot lieu khong dope virpt qua 25mm hoac 2/3 khoang trong nho 
nhat cua thanh c6't thep va phai phu hop voi kha nang cua may bom be tong. 

3.3.7.1. San xuat be tong 

- Dung tram tron be tong co nang suat thiet ke 60 m 3 /h. 

- Tat ca cac vat lieu cau thanh be tong phai hoan toan tuan thii theo quy dinh hien hanh 
voi TCVN 1770-86 va TCVN 4453-1995 hoac cac quy trinh tirong dirong: 

+ Xi mang: Dung xi mang Pooc-lang PC30 hoac PC40 phu hop voi cac tieu chuan hi6n 
hanh TCVN 2682-1992. 

+ Cat: Dung cat vang hoac cat co modul > 2,5 va theo quy dinh v6 vat lieu xSy dung 
TCVN 4453-1995 hoac cac tieu chuan tirong dirong. 

+ Da: Dung da co thanh phan hat cap pho'i lien tuc D mm = 5 -r D max = 25mm, phai phu 
hop voi tieu chuan TCVN 4453 : 1995 va cac quy trinh tirong dirong hien hanh. 

+ Niroc: Nuoc an dupe la nude dung dupe cho be tong va phu hop v6i tieu chuan TCVN 
4506 : 1987. 

+ Phu gia: Phu gia dung cho be tong nham nai muc dich chi'nh: 

* Tang ti'nh cong tac cua be tong (tang do sut ma giu nguyen dupe ty le N/X). 

* Keo dai thoi gian ninh ket cua be tong de phu hop voi kha nang cung cap be tong. 

Viec sir dung phu gia phai tuan theo huong dan cua nha san xuat phu gia. 

Yeu cau phu gia khong dupe chira cac tap chat co the an mon cot thep, lam anh huong 
den tuoi tho cua be tong cung nhu tuoi tho cua cong trinh. 

+ Thiet ke ty le cho be tong phai thoa man cac di^u kien sau: 

* Do sut cua be tong truoc khi vao ong dSn > 16-18cm. 

* Do nhuydn cua be tong phai dam bao cho be tong do theo chi6u sau ong loti hon 80m 
ma khong bi phSn tSng, cung nhu trong suot qua trinh van chuyen be tong. 

* Ty le Nude / Xi mang ( N/X ) < 0,45 

* Be tong co thoi gian so ninh toi thieu 12 gib (khong tinh thbi gian van chuyen tir nai 
khac den). 
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* Mac be tong do dudi nude phai cao luai mac thiet ke 30%. Nhir vay d day mac thiet ke 
cho be tong coc trong phong thi nghiem sc dung mac M390. 

+ Tron be tong: 

* Be tong phai dupe tron tir tram tron cd edng suat dam bao cho khoi luong do be tong coc. 

* Thdi gian tron be tong tir 60 - 90 giay. 

* Can dong vat lieu bang he thong can chuan xac. 

* Do sut cua cung mot me tron phai dong nhat, do sut cua cac me tron chenh nhau 
khdng qua 2cm. 

* Trong qua trinh tron be tong phai luon theo doi do sut cua be tong bing dung cu do do 
sut. Cong vice do do sut phai tien hanh tir cac me tron dau tien cho den luc do sut on dinh. 

3.3.7.2. Cung cap be tong 

- Cong viec cung cap be tong cd the cd nhidu bien phap: 

+ Dung xe Mix van chuyen be tong tir tram tron den may bom be tong dat g&n coc. Bien 
phap nay thirdng dung vdi chidu dai dudng van chuyen > 400m. Trong bien phap nay phai 
tinh khoi I iron g cho timg dot do be tong ma phai bo tri so luong xe Mix cho phii hop. 

+ Doi vdi cu ly tir tram tron den vi trf do be tong < 400m nen bo tri tram bom be tong tai 
tram tron de cung cap be tong cho coc. 

- Viec dd be tong coc phai thuc hicn theo cong nghe do be tong trong nude: 

+ Dung loai dng dan thing dung de dira be tong xuong (ong Tremie). 

+ Ong dd be tong phai co dirdng kfnh 250mm, duqc noi thanh nhidu doan 2m, 3,5m, 5m 
cac dng dupe noi vdi nhau bing mong inn throng, mdng dirong la chot biing spi day cap 
mini <010 va dng nay dupe hang Bauer san xuat chuyen dung cho cong tac do be tong 
dirdi nude. Ong dd be tong phai dii day de vdi chicu sau coc Ion hon XOm nia dng khdng 
bi bop meo. 

+ Cac mdi noi cua dng Tremie phai dd thao lap de thdi gian thao lip la nho nhat. Viec 
nang ha dng dupe thuc hien bang can can. 

+ Phdu chua be tong: 

* The tich pheu chua be tong phai tinh toan chira dii be tong suot chidu dai coc 

* Do nghieng thanh pheu phai dam bao be tong don vao trong thanh dng do tai trong 
ban than cua be tong, thirdng lam do nghieng tir 1:1 den 1:2 

+ Ciiu ngan nude thudng dung bang loai vat lieu mem, de bien dang nhu: cao su, xop 
khdng (ham nude va co ty trong nho lion 1 dd no tu ndi len khoi mat nude khi ra khoi dng 
Tremie. Can ngiin nude ludn vft kin elm \ i thanh dng nhirng khdng the bi mic ket trong moi 
trudng hop. Phfa mat tren ciia can ngiin nude ludn tiep xiic vdi be tong. O day dung xop vun 
D = 2cm do lop xop day 50cm vao mot tui va cho vao dng do be tong. 
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+ Nang su&t do be tdng binh quail phai dam bao tu 30 - 40m 7h. 

+ Tien hanh do be tong trong nuoc: 

* Triroc khi do be tong phai tuoi nude udt 100% phi'a hong one dan be tong va gau chua. 

* Voi the tich gau chua be tong da dupe tinh toan la 3,Om7gau, be tong dupe chua day 
trong gau chua, sau do in a nap gau, be tong chay thanh dong lien tuc vao ong day nut xdp 
xuong va be tong chiem chd trong ong, tiep ngay sau do lien tuc cap be tong bang may 
bom (cOng suat may bom 80nr/h), day la didu kien quyet dinh nude khong lot vao ong dd 
be tong. Trong suot qua trinh do be tong trong nude phai luon duy iri cho do sin be tdng tu 
16-18cm va day ong luon nam dirdi cao do mat be tdng khoang 2m -s 4m. Trong qua trinh 
do be tdng phai luon kiem tra cao do mat be tdng de xac dinh toe dp dang be tdng trong Id 
khoan phai phu hop voi toe do cung cap be tdng. Trong qua trinh do be tdng can co gang 
giur vi trf ong do be tdng luon trung voi tim coc. 

* Lull y 3 me tron dau tien de’ cho day gau chira, phai iron be tdng voi dp sut Ion hon liic 
do be tdng binh thuong (lay do sut tir 20 - 22cm). 

* De’ kiem tra cao do mat be tdng trong long coc phai che tao mot dung cu dac biet: 
Dung mot qua nang voi ty trong khoang 1,4 buoc vao mot day va tha xuong lo khoan, tren 
day do co vach cac so do 1 m; 0,1 m. 

* Trong suot thoi gian do be tdng luu y khong dupe cno be tdng rcVt xudng lo coc. 

* Viec chon cong suat cho tram tron be tdng can cir vao khoi luong be tdng cua mdi coc 
va thdi gian so ninh cua be tdng: May bom be tdng co cong suat thiet ke 60m'/li. 


* Viec kid’m tra cao do be tdng trong long coc va kiem tra cao do day ong do be tdng: 
Viec nay phai lam rat chi tiet va can than, phai co nhat ky theo doi thuong xuyen quan he 
vd cao dp ciia bd tdng va day ong. Truoc khi nit ong do be tdng dd thao bol ong phai xac 
djnh ch^c chSn buoc ong do, day ong do be tdng luon ngap trong be tdng Ion hon 2m. 


* Trong qua trinh cap be tdng dung dich bentonite se trao ra, ta phai dung mot may bom, 
bom hoi chung vd be lAng dd dung lai. 

* Quy dinh lS'y mdu be tdng hien truefng: So lupng mau la 4 to rn5u: mot to cho 7 ngay, 
mot to cho 14 ngay, mot to cho 28 ngay va mot td du phong. 


Luu y: 

- Neu do sut khong dung khong dupe phep bom vao coc, cam them nuoc tuy tien vao be 
tdng tuoi. 

- Sau mdi me be tdng phai do dac va ghi chep quan lie giua lupng be tdng va cao do mat 
be tdng de danh gia tinh trang Id khoan tai cac cao dp va tinh trang chung cua coc sau khi 
da do xong be tdng. 

- Thoi gian gian doan dd be tdng khong dupe phep vupt qua thoi gian duy tri dp linh 
dong cua be tdng tuoi theo thiet ke tinh tir khi xa o may tron den khi be tdng n^m trong 
long coc, do do can khong che chat che thoi gian van chuyen be tdng. 
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3.3.7.3. Chat luong be tong 

* Yen can cluing: 

- Phai co sue ben va khong hi phan ly. 

- Tmh deo cao va ket can tot. 

- Do 1 ini i dong cao. 

- Kha tiling chin nen tot. 

- Dii kha nang linh dong trong snot I hoi gian lam vice bao goin ca vice nit dug vach tern then. 

* Tien chiidn l ining: 

Tnrb'c klii bat dan cong vice, phai ticn hiinh tin' nghiem trong phong de kiem tra ty le 
tron pint hop, dam bao cubng dp ihiet ke va cite n'nh nang khiic phuc vu thi cong. 

- Ty le nu'dc/xi lining N/X < 0.45 

- Pham vi do sut tir 160 - 200mm. 

- Luong xi mang > 375 kg/m’ (06 trong dicu kicn ngap nude). 

3.3.8, Kiem tra chat I trong 

Cong lac thir tai coc sc dupe trinh bay rieng trong Chuong 5. 

De kiem tra chat Iu'png epe ed nliieu bien phap, hien nay dang dung bicn pluip sau: 

- Dimg tia y de xae dinli pluin bo mat do be tong niiam danh gia sir dong nhat cua be tong 
(lioac tluim do bang am thanh - bicn phap Sonique). 

- Khoan lay man be tone, xae dinli endue do be tone. 

Bang sau day torn tat eiie cong vice can kiem tra va tlidi diem ticii lianh kiem tra: 


Bang 3.9 


Cong vice 

Kiem tra 

Mac dibit 

Tlidi diem cong vice 

! 

2 

■> 

.*) 

4 

Kiem Ira de hut dan rang \ iee 

He true ehmh 

Khan sat 

Dinli vi eoc 

Biit diin cong vice 

Cong vice san dao 

Khao sat, kiem tra 
bang mat 

Cao do hang phang. 
ehac chan 

Tirng khu vuc 
thicong 

Dinli vi epe 

Khao sat. do nlttr mien 
t;i 6 Iren 

Dp lech 

Cite coc 

Kiem tin vice dao dal 

Ong vach 

Duong kinli 

11 tit hop \di tliiet ke 


Dicu kicn va kich 
thud'e cua dung cu 

Kiem tra hang mat 

D;i\ tin 

Ticp tlico 

Lap dal Png vach 

Do 

Su vfrne clitic eiiti 

• e 

may khoan 

Ticp theo 
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1 


3 


Vat lieu dao ten 

Kiem tra bang mdt 

Nhan biet cac tang dat 
va sir thay doi dia tang 

Tiep theo 

Do sau cua coc 

Do do sau 

Dat dupe do sau quy dinh 

Tirng coc 

Lam sach day coc 

Do chieu sau, do lang 
dong cua mun va y^, % cat 

Lam sach 

Tung epe 

Kiem tra sit on dinli < 

lia tlidnh vdeli 



Cung cap, kho chura 

Kiem tra 

Cung cap du cho sir dung 

Tiep theo 

Cao dp cua coc khoan 

Kiem tra 

Su cin dinh ciia 16 khoan 

Tiep theo 

Thai gian ngat quang 

Kiem tra do nhot, ham 
Iirong cat, do pH 

Phil hop vai tieu chudn 
ky thuat 

Tung coc 

Kieni tra cot thep 

Phan phoi vat tu* 

Kiem tra tai lieu va 

kich thirac 

Cho phu hop 

Tung dpt 

Gia cong long thep 

Kich thuac, kieu each 
giua cac thanh thep va 
dp cirng cua I6ng thep 

Cho phu hop 

Tung long thep 

Con ke 

Vat tu, ca, so luang 

Cho phu hop 

Tung khung thep 

Lap dat I6ng thep 

Khao sat, do 

Khong bi lech khi Idp dung 

Tung long thep 

Kieni tra he tong titofi 


Cung cap lien tuc 

Kidm tra 

Viec dci be tong dupe 
lien tuc 

Be tong: 

- Loai 

- Thanh phdn 

Cung cap tai lieu 

Cho phu hop 

Dp d6ng ket 

Dp sut 

Phu hop vai kha nang 
lam viec 



10m 1 mot 


Kieni tra viec do he tone, 


Ong d6 be tong 


Thanh phdn cac 
doan ong 



Kiem tra bang mat 

Sach, kin nupc 

Timg Png truoc 
khi lap 

Kiem tra 

Chuan bi cho sir dung lai 

Tung bp cua 

mot coc 

Do 

Tranh su khong lien ket 

Tung coc 

Ki6m tra dp sau cua be 
tong so vai chi6u dai Png 

Tranh phan ly, tranh 
nhilm bain be tong 

Tiep theo 
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I 

T 

3 

4 

TJg.ip bug vacli 

Kiem tra do sau cua lx- 
long so uvi nuii ong \;ieh 

iianh bi kel. Hanh pliiin ly 

Ticp iheo 

(';ui do do be long 

Do cliieu sail 

Pint hop \ (Vi do cao, ke 
ca plian cal bo 

Tirng coc 

Khbi hioiig be long 

So sank nitre lieu thu \tVi 

Is t h u x ct 

Tim ra khbi hrong dir 

Tirng coc 
(licit co rhe) 


3.3.9. Cac thiet bi su dun” dm yen 


- Thiel hi khoan GPS- 15 

- Thiet hi cung cap \a xii' ly vira set 

- Can KC-25 tan banli xicli 

- Tram iron be tong 60m'/h + 2 may 900 lit dir phony 

- May bom he tony cb dinh KOm’/li. 2 may 40m/h dir phony: 

- May han. bieii the han va kim him: 4 ho 

- Thiet hi xbi hut dong bo: 1 bo 

- May ep khf K9: 2 cai 

- Binh nen khf 10m'/ cai 

3.4. C ONG NGiIt; Till C ONCi COC KHOAN NHOI CONG TR1NH CAU MT 

3.4.1. V an hanh tren sony nuoc va dinh \i \ i tri thi cony coc 

3.4.1.1. Thi edng khoan dew dat trong hd mbng tren sa lan 

Su lan chinli dung cluV cac thiet hi dong coc co kich tluio'c (75m x 25m x 4,90m) gan 
ciiny vd'j san than hie. Sa lan diroc (rang hi veil (bi dbi 2 x 50MT va 2 x 10MT va 2 coc ong 
tlicp tiling tie dong ngam vao dat gift sa lan on dinh tren song niro'c khi co song to gio Ion 

3.4.1.2. Co dinh sa lan bang he neo 

Thu car neo < o dinh sa lan iheo cue hn'o'i son: 

- Sir dun” 3 chiec tan kco cony suat 4501 IP tluny do lai dal sa Ian tir vi tri dau ben nyoai 

. tw «— • • C- 

vao vi tri thi cong \a den vi tri Sha cac neo de cb dinh sa lan. Sail do sir dung tb'i dc dicu 
cliinh sa lan den vi tri thi cbng mbng. Dimg can Manilowae 4100 Ringer 11 1 a neo so I, 2, 3, 
4, 5, 6, 7 va 8 xuong song. 

- Sail khi liieu cliinh vi tri clifull xiic cac neo, dung biia Mueller 200 lioat dong bang thiiy 
lire dc ha 2 coc bug thep dat vao o' 2 vi tri dau sa lan xubng day song. Nlur the sa lan sc 
diroe giir cb dinh irony subt qua trinii tin cbng coc khoan nhbi ma khbng bi dao dong hay 
clibng chcnli tren song nirb'c do cac trie dong song vb hay niu'c iiu'bc tliay dbi. 
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3.4.1.3. Dinh vi va Idp dung ong thep 

3.4.1.3.1. Che tao dug thep 

/s' 

Ong thep coc khoan nhoi dirdng kfnh <|>2500mm dirac che tao tir thep loai Grade 250. 
Ong thep duac han tir cac tarn thep co chieu dai 2700mm va non iron bang phirong phap 
cuon tron nguoi, dung may uon Hacusler Plate Roller. Chieu day cac tarn thep a phan than 
ong thep la 20mm, d phan de chan ong thep dai 850mm day 40mm duoc vat canh nham 
muc dich tang cirdng do cihig va sac trong qua trinh ha ong thep. Cac ong thep dirac che tao 
tai cong trirdng. Cac sai so vd dirdng kfnh ong thep trong qua trinh gia cong la 0±25mm. 
Cong tac han noi co the tham khao hinh 2-8-a, b, c, d, e. Trirdc khi han thi ca 2 be mat ong 
thep phai dirac sirdi nhiet vdi nhiet do 100°C va nhiet do nay dirac giu suot thdi gian han. 
Cong tac han ciit sir dung den han cat khi oxy-acetylence. Co the' sti dung mot so thict b; 
han sail day (may cap ngu6n Lincoln Idealarc DC -1000, may keo tir day Lincoln LT - 7 
Tractor, may han tir dong Lincoln NA3S Welder. 



Hinh 3-l8a: Uon tao vong Iron toon bp ong vaeli being thep 



Hinh 3- 18b : Han noi thep taw day 2()mtn vdi 20inw 
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Q = 50 



Hinh 3- 18c : Han noi thep tain Jay 40mm va 40mm 



pj 

Hinh 3.18(1: Han noi g ilia lam thep co allien day 20mm vd him thep i d chit'll day 40mm 

San khi da ban uon thanh cac dug thep c6 chicTi dai thco yen cau thi dupe van chuyen 
Ion 02 xa Ian co trong tai 800 I’ kfch thirdc I2nix35m. Khi van chuyen sii' dung 02 can can 
iir hanh 491’ dc cau boc do ong (hep leu xudng xa Ian. Ong thep diroc neo cot chat bang 2 
day dat tai vi ti f caiu ong thep. Vi ui neo buoc ong thep la L/4 va 3L/4 (vdi L la chidu dai 
dug thep). Can cau sc moc vao vi tn day neo bade nay dc edit ong thep dat ien xa lan. 
Mot xa Ian tdi da clura diroc 7 ong thep trong ciing thoi diem chuyen cho. Tat ca cac ong 
thep se dupe ke chcn bang cac thanh go dc chdng bien dang oan non ong thep trong qua 
irlnh van chuyen. 

3.4.1.3.2. Coni’ tea k/uio sat dinli r/ cm 

Khao sat lap dung ong thep thco cac hu'dc sau: 

a) Xav b tiu moc khao skit bang belong, nidi bd gdm 3 tin moc de thire hien cong tac 
khao sat co the kiem tra cac \ i ti i lien quan giua cac tin moc tren de lam dirang chuydn 
do noi. 
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b) Ti n moc xay tbi illicit d can do khoang 2m so vdi nn'rc nude cao nliai de tao klioang 
thong thoang va giam chicl suat tuong plian trong qua trinh kliiio sat. Chieu eao tm rude 
tinh tir mat dat khoami 1,30m \Cra tarn ngam eua mmbi kliao sat. 

c. c- c. 

c) Nhfrng tru moc nay sc dupe do hien chinh bang ca 2 ky lhn.it co dien \a GPS do xay 
dung ludi dirdng cliuyen cho chinh xae. He thong toa dp cue bo so dupe sir dung de xae 
clinh lim can (true Y) vudng goe vdi true tim mdng tm (true X). 

d) Guong/mia sc dupe gan vao gia can eua kep dug thep va vi tri tim dug thep sc dupe 
xae dinh. 

e) Salt khi xa lan da dupe dinh vi vao vi in" thfeh hop, tin vi tri guong/mia phai dupe xae 
dinh bang goe plnrong vi va khoang each: (1) Tir tru mde gde den girong va (2) Tir tru tube 
phu den girong. Viec bd tif tren eho phep doe lap kiem tra vi trt tim dug thep trong qua 
trinh thire hien dinh vi tit eoe. 

f) Trirbc khi xae dinh eae kieh thirde va hirdng mia den dug thep. tinh so gia toa do de so 
sanh vdi ket qua kliao sat hang ngay. So gia cling ed the kiem tra nhanh thong qua so lieu 
hien iren may. 

g) Sir dung lie thong toa do cue bd. de ed the kep dieh eluiyen sang trai. pliai lien vc phia 
tnrde hoae lui lai khi can thict. 

h) Cae bude tir t den bude h se phai lap di lap lai eho den khi vi tii dug thep dung theo 
toa do veu eau. Tnrde khi sir dung biia rung ha dug thep xudng eiin thict time hien vice 
kiem tra bd sung lai de itieu chinh gia kep. Trong snot qua trinh biia rung ha dug tliep cling 
se phai time hien lai cong trie kliao sat dc xae dinh chinh xae vi iri Png thep diroc ha clung 
theo thict kc. 

i) Khi dug tliep ha den eao do thict kc can thict phai kliao sal lai vi in' epc, hie nay sir 
dung 2 tram do eitng mot luc ngam ve 1 girong dat o tarn dug tliep. 

3.4.1.3 J. Conx Un lap dat 6n\> thep 

Ong tliep ed chieu dai 43,50m dirdng kinli dug thep 2500mni, day 20mm dupe van 
cliuyen tren xa lan den vi tri thi cong. Diing eau Manitowae can dug tliep theo plnrong 
lining dung thong qua vi tri trco eau tai dim dug tliep noi gim bulong dae bict GEWI. 

Citu Manitowae nhae dug thep dat vao kep tlmy lire LEFFER vdi 2 tang kep. Thiel bi 
tliity lire sc dong kep de dam brio dug tliep dupe ha xudng theo plnrong tilling dirng. Sau do 
dug thep dupe ha clan xudng song tnrde khi clan dug tliep dcii 1 dp dat dudi day song till 
cong tae do dae kluio sat do lining dung eua dug tliep se phai time hien ed 2m mot lan eho 
deii khi ha hoan loan het chieu dai dug thep. Kep thuy lire LEFFER ed the di cliuyen bang 
kieh tliity luc cliay doe theo xa lan (vudng gde true tim can) khoang 2m va dieh cliuyen ra 
vao (song song vdi true tim eau) khoang lm. 
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Hinh 3-19b: Ha w any thep ham■> hi'ia run g rhiiy life Mueller MS 200 

Sau khi xac djnh chmh xac vi tn ha coc, dug thep sc diroc ha dan dan vao trong lap dat 
dird'i day song bang trong krgng ban than ciia no. Cong tac kiem tra lai vi trf coc va do 
lhang dung ong thep thire hien mot each thubng xuyen theo tung bade cua hoat dong thi 
cong ha ong vach bang thep. 

Khi voi trong luong ban than ong thep khong the tu ha vao lop dat dudi day song nira. 
Dung bua rung thuy lire Mueller MS 200 dat len ong thep. Voi trong luong bd sung cua biia 
khi dat len ong thep, thl ong thep tiep tuc kin sail vao dat mot doan. 

Khi ong thep khong bi kin nua dird'i trong luong ban than ciia bua. thi sir dung bua rung 
ha coc bang dong co thuy lire. Lire biia rung khoang 400 tail se ha ong thep deii do sail quy 
dinh trong ban ve thi cong. Khi voi lire rung ciia biia khong the ha ong thep sau deii chieu 
sau yen can thi dat ben trong ong thep se dirge dao mang ra khoi long dug thep bang thict 
bi dao gau ngoam de giam ma sat ben trong thanh ong thep cho qua lop dat cirng va sau do 
dimg lire rung ciia biia de ha ong thep deii chieu sau thiet kei 
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3.4.2. Van hanh Bentonite dung djch giu thanh vach ho tro trong qua trinh dao dat 
ho khoan 

Sir on dinh cua thanh vach 16 khoan tuy thuoc vao dieu kien dia chat va nuoc ngam ma 
co the sir dung them vua Bentonite. Viec thi cong khoan dao dat ben trong ho khoan coc 
khoan nhoi bang gau ngoam se lam pha vo can true tir nhien cua cac lop dat tren suot chieiu 
dai than coc di qua, trong do se co cac lop dat mem yen, roi rac, cat pha, set pha .v.v. va 
hien tuqng cat chay co the xuat hien chay vao ho khoan lam sat 16 thanh vach ho khoan doi 
khi gay ra cac sir co nghiem trong. Do cac yeu to dac tntng v6 dia chat phuc tap cua vung 
dong bang song Ciru Long nhir da neu 6 chirong I, cho nen viec thi cong tao 16 khoan cho 
coc khoan nh6i b^ng gau ngoam de dao dat ben trong efin thiet phai sir dung dung djch 
Bentonite de tao sir on dinh thanh vach. 

Nhu da neu, phan ben tren ho khoan coc khoan nhoi stir dung ong thep lam ong vach giu - 
on dinh thanh vach, trong khi do phan ben duoi cua ho khoan se su dung dung dich 
Bentonite lam thanh vttch. Bentonite cung se dirqc sir dung trong viec h6 trq viec giu ve 
sinh phan day ho khoan. Do do, chuc nang chinh cua dung dich Bentonite la: 

• Giu on dinh thanh vach ho khoan 

• Ho trq viec mang cac vat lieu dao tir duoi day ho khoan. 

3.4.2.1. Sa do van hanh tron Bentonite trong b& 

Khoang 1500 bao chura Bentonite (m6i bao nang khoang 50kg) duqc chua 6 khu vuc 
kho chua. Tram tron Bentonite bao gom 2 may iron MHS voi cong suat tron khoang 20mVh 
cho 01 may. 02 may bom chim hieu FLYDT 2151 cung cap nuoc tir bon chua mroc cho 
may tron. Tong cong suat dau ra 40mVh du cung cap day cho 2 be dat may khuay trong 
vong 01 ngay. Vice khuay duqc thuc hien boi cac may bom chim FLYGT HS 3201, phan 
bo Bentonite trong be thong qua mieng ong dan. Cac may bom ly tarn se bom dung dich 
Bentonite tir cac be trong bo ra vi trf thi cong khoan coc ngoai song voi cong suat 70m7h 
trong qua trinh khoan dao dat ho khoan va cong suat dat cao nhat deii 225nrVh trong qua 
trinh ve sinh ho khoan. 




Hink 3-20a, b: Bo tri khu vifc he tron va hoot done, tron bentonite trong hdi khuay. 
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Dung djch Bentonite ban sc dirge thu hoi vao bo' tai che loc cat tai khu vuc may loc cat 
Desand. Cat dirge tinh loc ra klioi hdn hop dung djch Bentonite ban se dirge xe tai mang di 
do 6 noi thfell hop. Benonite sail khi tinh loc tir may loc cat se dirge dira trb lai be tron. 

3.4.2.2. Van hanh Bentonite ngoai song 

De phuc vu boat dong cung cap va thu hoi Bentonite tai vi tri thi cong ngoai song, sir 
dung cac ong co dirbng kinh sau day: 

• Mot ong nude dirbng kinh 75mm 

• Mot ong dubng kinh 200mm dung de cung cap Bentonite trong qua trinh khoan dao 
dat trong ho khoan 

• Hai ong dirbng kinh 150mm dung dS cung cap Bentonite trong qua trinh vd sinh 
ho khoan 

• Mot ong dudng kinh 150mm dung d6 thu hoi Bentonite sach 

• Mot ong dudng kinh 150mm dung de thu hoi Bentonite ban dd tinh loc 

Trong qua trinh dao dat trong ho khoan ty le cung cap Bentonite se cao hern mot it so vdi 
ty le dao nham dam bao rang muc Bentonite dirge giu a mure yeu cSu. 



Hinh 3-20c: Bo tri cac 6n\> fhep cuni> cap va tliu hoi Bentonite 
n't he tron trong (hit lieu ra den vi tri thi cong coc khoan nlioi ngoai song 

Cac muc Bentonite phai dugc dam bao trong cac giai doan sau: 

• RL + 7,3m trong qua trinh dao dd'n chan coc. 

• RL + 3,5m tai giai doan bfit dau dung choi quet de hoan tat chuain bi do betong, hoac 
RL + 1.5m tren muc nude cao nhat neu nhu muc nude cao nhat vugt qua RL + 2,0m. 
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3.4.2.3. Cac yeu cdu ve dung dich Bentonite su dung trong qua truth khoan dao dot 
ho khoan 

3.42.3.1. Bentonite such 

Cac thong so dac tnrng cua Bentonite sach sau day se dupe kicm tra thi ngliiem 2 Ian 
trong ngay: 


■ 

Dac tnrng 

Phtrong phap thir/dimg cu thir 

Gibi !iaa 

Dung trong (g/ml) 


1.02 h- 1,05 

Tinh nhbt 

Pheu Marsh 

22 

ro 

•1- 

O 

ro 

Mat tinh long CC doi vpi 30 giay kiem tra 

Filter press 

<25 

Cake doi voi 30 giay kiem tra (mm) 

Filter press 

< 3 

Do pH 

Giay quy pH 

8 -H 1 


3.4.2.32. Trong qua trinh dao dot lid khoan vd qua trinli lam ve siuh ho khoan 

Trong giai doan dao chat long li6n hop Bentonite va mrdc tro' nen nhieni bain do cac hat 
dat rai vai xuong tir thanh vach ho khoan va cac vat lieu rai ra tir gau ngoani Iuc dao. 
Nliirng tham so sau day cua lion hop dung dich Bentonite va ntrbc can phai kiem tra 2 lan 
trong ngay: 


Dac tnrng 

Plnrong phap llur/dung cu tint 

Gibi ban 

Tinh nhot 

Pheu Marsh 

< 50 

Mat tinh long CC doi vai 30 giay kiem tra 

Filter press 

< 50 

Cake doi vai 30 giay kiem tra (mm) 

Filter press 

< 5 

Dp pH 

Giay quy pH 

S 112 


3.42.3.3. Tnfdc khi lap dot long thep vd do betong 

Tnrdc khi lap dat long thep va do betong thi cong tac kicm tra do dac cuoi cung dung 
may Koden, dang huyPn phu cua Bentonite se diroc xi’r ly tach thanh don chat sir dung bien 
phap thoi riira ve sinh bang may nen khi tha xuong day ho khoan va lhay Bentonite sach vao 
lam giam ham lirong cat chua trong bentonite. Dong thoi Bentonite ban dupe bom luit ra 
dira ve may desand de tinh loc cat va Bentonite. Bentonite sach dupe dira lai be trpn sir 
dung tiep tuc. Bentonite sach diroc dira vao day ho khoan la dong nhat. Ong Trcmic 
Bentonite se diroc kiem tra trirbe khi lap dat long cot thep va phai diroc thi ngliiem lai triroc 
khi do betong, cac tham so sau day can phai diroc thi nghiem kibm tra: 
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Dac trirng 

Plurong phap thu/dung cu thir 

GiPi han 

Dung trong (g/ml) 

1,05 +1,15 

Ti'nh uhot 

Pheu Marsh 

32 + 50 

Mat ti'nh long CC doi vbi 30 giay kiem tra 

Filter press 

< 50 

Cake doi vbi 30 giay kiem tra (mm) 

Filter press 

< 3 

Ham lupng cat ( /< 

Sand screen set va dung cu 
xac dinh ham lupng cat 

< 2 c /c 

Do pH 

Giay quy pH 

< 11,7 


Sau khi lap dat l6ng thep cong tac ve sinh thbi lira ho khoan bang may nen khf. May 
nen khi' dupe dua xuong ho khoan thong qua ong dan (ong Tremie c6 dubng kinh 
(j) = 250cm) co du chilu dai de dam bao cong tac ve sinh dat yeu cau se phcii dupe thirc hien 
de thoi sach di cac vat lieu con bam lai va vat lieu roi vai tu thanh vach xuong day ho 
khoan trong qua trinh tha lPng thep xuong ho khoan. 


3.4.2.3.4. Thi nghiem kiem tra chung 


Tat ca cac mau thu se dupe kiem tra lap thanh bang tap hop thanh h6 so tuan thu theo 
cac quy dinh chung ve h6 sa ly 1 ich thi cong coc va cac quy trinh thi nghiem. 

3.4.3. Cac thiet b| thi cong sii dung dao dat ho khoan 


Dao dat ho khoan sir dung cac thiet hi gau ngoam hinh ban cau KD F3-2400 E duemg 
kfnh dao 2400mm, trong lupng 22,5T dung dao dat; Gau KD F3-2400 S dubng kinh dao 
2400mm, trong lupng 25T co rang dinh chat vao mieng gau rat sac dung cdt qua dat hay vat 
lieu ci'rng dirpc dl dang va cat pha tao dtrong kinh; Mui pha da, dat cirng Flat Chisel; May 
pha da soi Nordmeyer/B+B dubng kinh dao 970mm va dac biet loai thiet bi nay hoat dong 
bang dong co thuy lire. 



Hinh 3-21a, b: Thiet hi dao geiu ngoam KD F3-2400 S vd 
hoat dong thi rang dao dat ho khoan being gau ngoam 
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Gciu ngoam hinh ban cau la thiet bi dao chu yeu sir flung cho viec dao dat chuan bi ho 
khoan khi dao qua dat a (rang thai thong thubng. Hb trqr cho thiet bi gau ngoam la cau 
Liebherr HS 883 HD nang lire cau khoang 400T. 

Khi ben trong ho khoan dirqc Bentonite lap hoan toan thi giai doan thi cong dao dat 
bat dau. 

Trong qua trinh dao dat trong ho khoan dung gau ngoam 22,5T dao dat dat tir 10 ~ 20m 
ben duoi chan ong thep thi sir dung giiu 25T de thay the gau 22,5T de dao dat. Gau 25T 
dirqc sir dung dao dat ben trong ho khoan cho den do sau thiet ke. Thucrng xuyen kibm tra 
do thang dung thanh vach ho khoan, dudng kinh ho khoan va chieu sau ho khoan b^ng may 
sieu am Koden Probe trong suot qua trinh dao dat ho khoan. Co the’ kiem tra true tiep bang 
each tha qua doi bang chi buoc voi thuoc day tha xuong day ho khoan hoac co the kie’m tra 
duqc trong buong lai cua cau banh xich Liebherr HS 833 HD co lap dat san may vi tinh 
tren man hinh se the hien chi6u dai cua day cap buoc gau va chifiu sau ho khoan. Ti6n trinh 
cir tiep tuc nhu the cho den khi dat chieu sau yeu cau thiet ke cua ho khoan. 

De tang cuong do nham cua thanh vach ho khoan khi ho khoan xuyen qua cac lerp dat 
set curng thi nen dung thiet bi ban chai s3t (choi quet) thiet ke rieng cho viec tang cudng ma 
sat thanh ho khoan. Thiet bi choi quet bang sSt nay se duqc caiu nang ha dua vao trong ho 
khoan thong qua day tbi treo (.vent hinh 2-l2a,h). Cau se nang ha thiet bi choi quet len 
xuong xung quanh thanh vach ho khoan tu 3 den 4 lan cho m6i huong trong mbi lop dat set 
ho khoan xuyen qua. Vice thuc hien tao do nham bang thiet bi chbi quet chi dirqc thuc hien 
khi muc Bentonite trong ho khoan da ha xuong khoang 1,5m ben tren muc niro'c cao nhat. 
Vat lieu dat dao trong ho khoan duqc g<iu ngoam mang ra khoi ho khoan db xuong xa lan 
cho san va duqc mang di den noi do quy dinh. 



Hinh 3- 22a, b: Thiet hi choi quet tcin g aftfny ma sat thanh vach ho khoan 
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3.4.4. f)o kmm tra do thang dang cua ho khoan bang thiet bi sieu am KODEN DM-682 

Dc xac dinh dirbng kmh cua ho khoan va thanh vach doc theo chieu sau ho khoan sau 
khi dao dat thong thirdng sir dung may sieu am KODEN DM-682 de do kie’m tra. Thiet bi 
KODEN DM-682 co 02 cap te bao cam ling sensors. M6i cap dung cho 1 true do. Nhung 
true nay goi la A-A’ va B-B’ dinh luronig true giao nhau cho m6i cap va se dugc thuc hien 
(phu hop) tuong dang voi 4 diem Com pa da danh dau. Thiet bi KODEN DM-682 dirge dinh 
trim ben tren mieng ho khoan sao cho trim do diing vao trim ho' khoan bang each dung thubc 
do den 02 true sau do danh dau vach son len san thao trie quy dinh true hudng do. 



Hinh 3- 23a, b: Thiel hi do sieu dm KODEN DM-6H2 
do kiem tra do thdii}> dints’ va dtfinis’ kinh ho khoan 

Cling mot thbi ginn do, moi chiec chi co the doc cho mot crip te bao cam irng sensor the 
hien cho 1 true. Do do viee do tach biet co the there hien cho m6i true do trong ho khoan. 
Trong qua trinh ha sensor xuong ho khoan eric te bao cam ung sensors se phat cac tin hieu 
song sieu fun mot each dinh ky. Phan hoi song tai eric mat cua thanh vach ho khoan se dugc 
ghi lai tu eric te bao cam ung sensors tuefng tir. Ngay khi do cac tin hieu phuc dap se dugc 
true tiep chuyen den may in ra giay. Ban tin hieu in ra giay in la gia tri thu dugc dgc theo 
chi6u sau hd khoan. Ty le theo phuong thang dung iren ban in se cho ta biet dugc chinh xac 
vi tri nao trong ho khoan (theo chieu sau) co khuyet tat hay thanh vach bi lech hay nho ra 
hoac mo rong, thu hep v.v... Thiet bi KODEN DM-682 co the do dugc chieu sau ho khoan 
den 110m. 

• Cac vi tri thay doi tren giay in rat thuan tien cho viec doc dfr lieu sau khi do dac. Day, 
tori vong quay, day noi vdi sensors cung d6ng bo vdi day tha may do sieu am. Tbi dugc 
tiring bi gfin voi nut nhan keo len va nut nhdn ha xuong de sensors co the chim va tu no co 
the dung tu dong neu nhir hop sensor tiep xuc voi day ho khoan. Toe do dgc dugc ghi lai tu 
dong tren man hinh may in. Tin hieu tien hanh tren chu vi thanh vach ho khoan de nhan 
biet dugc tren bt mat vach ho khoan nhung phan l6i va nhung duong dao dong dut net 
khong nhan dugc tin hieu 6 nhung do sau khac nhau se d6 dang ghi lai dugc tren giay in. 
De' may sieu run KODEN DM-682 dam bao dugc boat dong tot tat ca cac dung cu nhu 
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phanh ham, thiet bi bao ve mach dien cao the, blit ghi ve tren giay co chuc nang tir dong 
dung, v.v. phai duoc trang bi day du. 


Hinh 3-24: Chi tie! thief hi sieu dm KODEN 
DM-6H2 do thd/ili vdch Id kliocw 

I - Duu do; 2- Bp phdn nydn nude; 

3- Dux cap hdny thep; 

4- Bo phdn khd'ny < he den xudny; 

5- Ony (/nan day dien; 

6- Bp plian khdny die Inc xiiony; 

7,9- Ony i/ndn day cap; 

<S’- Dony ca'dien; 10- Day dien 

• Giay in cam irng dien tir dau ra co the ter dong xuat tin hieu doi mau hoac khong co tin 
hieu tuy thuoc vao sensors ghi lai tfn hieu ben trong ho khoan. 

• Vi tii cua sensors nam chlm theo chieu sau trong ho khoan co the; diroc xac dinh lien 
tuc the hien tren dong hb do chieu sau bang ky thuat so DDI (Digital Depth Indicator) phu 
thuoc do sau ha sensor vao trong hb khoan. 

• Do chinh xac khi do be mat thanh vach hb khoan co the diroc nang ten dang ke voi 
thiet bi nay. 

3.4.5. Gia cbng lap dat long thep 

- Cac long thep duoc lap dat gia cong trong cac xubng bo trf b cong trirbng. Gia cong 
long cot thep tren cac khuon gia do co dinh va di dong dat tren ray de dieu chinh vira vbi 
chichi dai cua moi lbng thep dir dinh che tao. Cac thanh cot thep dupe danh sach gi trubc 
khi han, buoc lien ket trong lbng thep. Tuy theo chichi dai coc khoan nhoi ma thiet ke gom 
4, 5, 6 khoang cot thep va tuy thuoc vao so db bo tri vung chiu momen keo cua coc thiet ke 
ma co thb bo trf 1, 2, 3 hay 4 lop cot thep trong khoang. Thong thubng tai cac vi trf tur 1/3 
chichi dai coc (dau coc) tfnh tir be coc trb xubng la vung chiu momen lbn nhat nen co the bo 
trf tir 2 den 4 lop thep. Tur vi trf L/3 den day mui coc chu yeu la vung coc chin nen cho nen 
chi cin bo trf 1 den 2 lop thep trong khoang la du. 

- Lap dat cac ong sieu am 82,5mm km nubc. Bo trf tir 4 den 6 bug sieu am bang thep 
hoac bhng vat lieu composite. Khong duoc phep han true tiep vao ong thf nghiem sieu am 
mil phai dung cac hop noi (ong gen) tai cac vi trf noi ong. 
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- Lap dat cac ong dung dc plum vfra xiniang (gia co chan coc) each day mui coc mot 
doan im. Khoan tao 16 dcu nhau va dirpe hoc hang cao su cac ong tren. 

- Doi vdi cac coc khoan nhoi tai vi trf thict ke dung dc thir tai thi trong qua trinh gia 
cong long thep se pliai bo tn cac hop kich thuy lire Ostcrbcrg Cel! cung he thong day cung 
cap thuy lire va cac thict hi do bien dang tai cac vi trf noi giira cac khoang long thep (van d6 
thu tai coc khoan nhoi bang kfch thiiy lire Ostcrbcrg cell sc dirpe de cap chi tiet trong phdn 
thu tai tTnh bang O-cell). 

- Bo trf 12 con kc bang betong dirong kfnh 150mm day 75mm g3n vao xung quanh 
16ng thep each ben tren day ho khoan khoang lm \ a bo trf each quang nhau 8m xung 
quanh va doe theo chicu dai coc de dam bao chi^u day lop betong 16p phu phu hop vdi 
thict ke (> 75mm). 



Hinh3-25a, b: (im < <va lap rhcj) h en t </■ khnbn yia 



Hath 3- 25c , d: l.bn g col ihcp lap dpi thici hi tluf tai Oslci bcrp cell 
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Hinh 3-26a, b: Thi cong lap dot long cot thep veto ho khoan tn(&c klii do belong 

3.4.6. Cong tac do betong coc khoan nhoi 


3.4.6.1. Thiet keme tron 

Betong dugc thiP't ke cho cong tac do betong coc khoan nh6i bang ong Tremie theo 
bang sau: 


Mo ta hon hop 

Do betong coc khoan nhPi bang ong Tremie 

Cubng dp thiet ke 

40 MPa 

Dp sut thiet ke’ 

225mm ± 25mm 

Thanh phan/nguPn vat lieu 

Trong lupng thiet ke 
(S.S.D) (kg) 

Dung trong 

(kg/m 3 ) 

The tfch 

(m 3 ) 

Ximang - SCI “Con Voi” 

440 

3150 

0,134 

Da dam - Thanh Tan 

1000 

2590 

0,386 

Cat - Tan Chau 

725 

214< 


Bui xi - B.B. C.C 

100 

2850 


Phu gia - SiKament 520 

5,6 

1180 

0,005 

Nude - Gieng khoan 

180 

1000 

0,180 

Cong 

2430,6 



The tfch khong khf (0,8% the tfch) 

. 0 

0 

1 

Tong cong 



1,015 


3.4.6.2. Tilth de thi cong 

Theo quy dinh TiPu chudn ky thuat cua h6 sot thiet ke do sut betong thay doi tut 
150 -4- 200mm. Do dien tfch chiem chP day dac cua thep va dipn tfch cua khoang thir tai 
Osterberg cell nlm ben trong long thep, nen de dam bao thep va cac thiet bi khac nhir 
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Osterberg, ong tlu’r sonic, bug bom vira v.v. dirge betong lap day hoan toan can thiet phai 
tang dp sut betong len 225mm ± 25mm. 

3.4.6.3. Cong tac tron hon hop betong 

Hai tram tron betong dirge xay dung nam a 2 bb song de cung cap betong cho cong tac 
thi cong epe khoan nhoi. Tram tron betong irbt vbi cong suat tron khoang 60m 3 /gib cung 
cap betong deo. Qua trlnh tron dirge kic’m tra bang he thong may tmh su dung phan m6m 
Command Data Eagle. Tat ca cac thanh phan vat lieu triroc khi dua vao me tron dupe he 
thong may tfnh can do kiem tra vbi sai so cho phep dirge xac dinh theo bang sau: 

Sai so cho phep me tron 


Thanh phan 

Sai so 

Xi mang 

± 1% 

Nubc 

± 1% 

Da dam 

±2% 

Phu gia 

±2% 


Thanh phan hon hgp vat lieu dirge tron lan vao nhau khoang 45 phut trubc khi duge dua 
vao may tron. 

3.4.6.4. Van chuyen betong 

Belong sc dupe van cluiyen tir tram tron ra den vi tri thi cong coc khoan nhoi bang xe 
iron. Xe tai chb betong true tiep do betong vao thiing ehira ciia may bom betong. Sau do 
belong se tu may bom belong bom vao ho khoan thong qua ong Tremie. 

3.3.6.5. Cong tac do betong 

He thong ong do betong Tremie dupe sir dung cho epe khoan nhoi nhu sau: 

a) Tntdc khi do hetong 

0 thbi diem bat dan do belong, bng Tremie dirge dat vao giua long thep nam trong ho 
khoan, ben trong dau bng Tremie dirge chen bang qua bong polysty.cue. Trong giai doan 
nay bng Tremie chi dirge nang len 1 doan toi da 150mm de nubc thoat ra ngoai. Khi betong 
dupe bom vao bng Tremie, belong sc dupe day xuong day ho khoan ra khoi day bng 
Tremie. Mot khi krpng betong ben dubi dang ngap den mot phan doan bng Tremie, bng 
Tremie se dirge nhac len dii dc betong cb the thoat ra dirge khi cung cap. Ong Tremie 
thubng phai nam chim trong betong tuoi khoang 5m ben dubi be mat betong do vao ho 
khoan. Viee nhac bng Tremie phai dirge thire hien dinh ky vbi cnieu dai 6m/l gib/1 lan tuy 
thupc vao khoi lupng betong cung cap khoang 30m '/gib. Khoi hrpng betong do vao ho 
khoan va chidu dai ong dupe nhac len thue tc dupe ghi lai va ve tren do thi tuoug phan vbi 
cac gia tri ly thuyet. 
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Hinh 3-27a, b: Coni’ ten tlii nghiem belong trn'oe khi do va hoar dong do belong eoe khoan nlidi 


Truong hop betong ngap len mot phan doan ong Tremie, belong trong ong Tremic 
khong the thoat ra ngoai duoc, phai nhac ong len va rut ngan chieu dai toan bo ong lai de 
de thuc hien cong tac do betong coc. Khong dupe thuc hien viec rut ngan ong Tremie trong 
khu virc cot thep bo tri day dac. 

Ong Tremie bang ong thep co dirong kmh 300mm voi chidu dai mdi doan la 5m. Cac 
doan tren se duoc noi voi nhau tren suot chibu dai coc bang bulong va bit buoc hoac plni 
chi tai vi tri tren de tranh vua betong chay ra ngoai. Tai vi tri bao boc nay phai thirbng 
xuyen kiem tra trong qua trinh do betong. 

Dau cua ong Tremie giln voi phlu co kfch thude phu hop voi dirong kinh ong Tremic dc 
nhan betong bom tir may bom. 

De h6 trq cho viec do betong trong ong va khac phuc dirge lire day noi, ong Tremie phai 
dirge dd ho va belong day don xuong day ong Tremic nhu nio ta tren nham tach betong tuoi 
ra khoi nuoc. 

Betong sau khi ra khoi ong Tremie se dan dan lap day day ho khoan va noi len tao hinh 
non theo mat cat ngang va dinh cao nhat nam d gifra ho khoan betong duoc cung cap lien 
tuc “dong betong” se tur giua tran ra cac ben xung quanh cua ho khoan. 

Tai nhung vi tri cot thep day dac “dong betong” tir giua khong the' tran ra cac ben vi bi 
tiit nghen va tran rat chain. Trong trubng hop nay dd co kha nang xay ra betong giua long 
thep va thanh vach ho khoan se dang len nhanh hon dong thdi co the mang thco bun va co 
tap chat khong thich herp khac tron iSn vao betong. 

De tranh xay ra van de tren, ong Tremie phai luon nam chim sau trong betong va betong 
phai dci d muc do chain de sail phing bd mat betong tai nhung vi tri nay. 

3.4.7. Do kiem tra tinh dong nhat betong coc bang thiet bi sieu am 

3.4.7.1. Phurngphdp thi nghiem 

- De hoan tat cong tac thi cong coc khoan nhoi, cong tac thi nghiem do dong nhat 
betong bang phuong phap khong pha huy (NTD) goi la thi nghiem sieu am mat cat ngang 
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ho khoan (Crossholc Sonic Logging vict tat CSL.). Tlidi gian thi nghicni sicu am do do dong 
nliat (C’SL) diroc tlurc liicn qua vice do dai tan bicn do song sicu am tu tin hicu nguon phat 
ra o mol dan phat ehay doe trong ong thep deii dan thu nam 6 trong dug thep khac. Dua vao 
sir phan hd eiia tin hicu song cd dcu hay khdng. thoi gian di cluiydn gifra thu va phat nhanh 
hay chain nhan dupe mil eho kei qua belong than epe tot hay eo van dc ve chat lirpng. Tlidi 
gian di elm veil thu, phat tin hicu song chain sc eho diet dupe nhfrng van dc bat thudng 
trong than epe cluing hail nlur betong kem chat lirpng, cd nhfrng khc long, betong rd to ong 
hoac betong bi Ian bun dat. 

- Cong tae thf nghicni dp dong nhat belong epe khoan nhdi bang song sieu am cd the 
tlurc liicn eho tirng epe gifra tlidi gian sau 7 ngay den 20 ngay kc tir ngay lioan tat cong tae 
do belong than epe. 

- Trong so 6 dug till 4 dug diroc sir dung eho edng tae thf nghiem sicu am con lai 2 ong 
dc dir phong. Cae ong thf nghicni sicu am dirpe hd trf tirng ddi mot doi xirng nliau qua tarn 
long thep va eae dug thep nay dupe bo trf nam trong elm vi mat eat ngang than coc. Ong thf 
nghiem sicu am bang thep eo dirdng kfnli ngoai la <S2,5mm va dudng kfiili trong la 76mm. 
Cae ong thep nay cd mat eat ngang la li'inli iron vdi he mat ben trong phai pliiing, khdng cd 
bat ky kliuyct tat trong die tao eung nlur khdng ed nhfrng eho go ghd ngay ca trong nidi noi 
dug dc ckim bao thong snot eho khi tha may do song eiia dan thu va phat ed dirdng kmh 
34mm dai 150mm. Cae dug thep pliuc vu thf nghicni sicu am pliai kfn liucic, bd mat ben 
trong va ngoai saeli sc dc dam bao dirdng di ehuycii eua may do song va dam bao moi lien 
kei tot gifra betong va ong thep. Lap dat long edt thep phai dac bict lira y deii do lliang dung 
va song song eiia eae ong thep thf nghiem sicu am. 

Ngay sau khi lap dat eae derail long edt thep. eae dug thep thf nghicni sicu am pliai 
dupe do day nude saeli. Sau khi do belong, pliai that can than khi tliao do nap ong thep 
tranli de xay ra tinli trang dug thep hi non xoan, hi biia va dap lioae bat ky tae dong irng 
snat nao gay plui vd lien ket gifra betong than coc vdi dug thep. 

3.4.7.2. Thiet bi thi nghiem CSL 

Mot bo vi xir ly du'a tren lie thong do song sicu am mat exit ngang than coc (CSL) ddi vdi 
eae may thu phat CSL don 1c, may giao dien ky thuat so tirong dirong va may glii dir lieu 
CSL, bo phan tfcli phan hoi song d dan thu va may in CSL. 

• Nguon phat song sicu am va may do thu song sicu am. 

• Nguon eung cap hicu dien the song sicu am dc kfeli nguon vdi lie thong nut dong bo 
hoa dc khoi dong lie thong glii nhan tin hicu song. 

• Thiet hi tlurdc do do sail de xae dinli chieu sail nil hicu song dang ghi. 

• Bo loc tfn hicu song tirong irng/ bo kliuceh dai va lie thong day cap dc thf nghicni 

Theo eae tieu ehufin ASTM C579-S3 eua My eho pliep sai so ve thiet bi do chidu sau eiia 
dfiu do la gia tri Idn nhat trong 2 tri so sau: 



+ 1/500 khoang each giua cac dau do va dinh ong la 5cm 

+ Sai so ve phep do thofi gian la 3% thdi gian truyen song do dugc. 

3.4.7.3. Trinh tit do thi nghiem 

- Cac thong tin v£ dirdmg kfnh mui coc, cao do dinh coc, chicu dai coc, ngav thi cong 
phai dirge cap nhat day du trudc khi thuc hien cong tac thi nghiem .sieu am. Vice thi 
nghiem sieu am phai dirge thirc hien giua cac cap ong sieu am vdi nhau. M6i coc khoan 
nhoi phai dirge do kiem tra ft nhat la 2 do dudng kfnh ege va 4 day cung thong qua 4 diem 
do tren. Vice do bo sung them co the phai thirc hien trong trirdng hgp co xuat hien mot so 
tfn hien khong blnh thudng dirge kiem tra trong cac ong quy dinh. Cac mieng ong triroc khi 
thirc hien thi nghiem sieu am phai diroc klioa (dong ufip), phan con lai dung de thf nghiem. 
Cong tac thf nghiem sieu am dugc thirc hien thong qua nguon phat va dau thu do am mini 
trong cung mat phang nam ngang trir phi cac ket qua thf nghiem chi ra bo phan di tat/phan 
hir hong xay ra trong tfing dang nghi ngd co the danh gia vdi mire do kiem tra chi tiet horn 
(nguon phat va dau thu do am song song thang dung nam trong cac ong thf nghiem sieu am 
dat san trong cgc). 

- Trudc khi tha xuong va keo day treo may phat va do thu song am len, cir 10m cua 3 
doan cnoi dirge danh dau len day de ca nguon may phat va do thu song am diroc tha xuong 
va keo len cung mat phang nam ngang. 

- Do sieu am mat cat ngang than cgc cu 6cm tlieo chidu sau than cgc thirc hien do mot 
lan hoac co the < 6cm. Vice do phai dirge tie’ll hanli tir day (mui) cgc den dinh cgc. Cac 
may phat va do thu song sieu am phai dugc tha cung mot thdi gian, bat dau tir day ong do 
sieu am tren chidu sau thiet bi do. 

- Phai kiem tra day treo may do va phat nham tang do chfnh xac khi do, tranh day bi 
xoan, cluing v.v... trudc khi tieii hanli thf nghiem. 

- Trong qua trinh thuc hien thf nghiem neu phat hien nhirng hien tugng bat blnh thudng/ 
di thirong thong qua thdi gian thu phat song dai hon luc binh thudng phai thuc hien viec do 
kicin tra bo sung theo yeu can nham de’ xac dinh chfnh xac cac thong tin di thudng ngay ca 
viec xac dinh pham vi phan bi di tat tren. 

■ Trong cac ket qua thf nghiem do sieu am phai bao gom dir lieu nhat ky v6 cong tac thf 
nghiem vdi cac phan tfch v6 thdi gian truydn song am, dao dong song am, van toe 
song/chicki sau truyen song.v.v.. 

3.4.7.4. Phan tich ket qua do kiem tra 

De danh gia dirge do dong nhat thong qua cac dac trung song am ghi dugc nhu van 
toe, bien do, nang lugng va thdi gian truydn song ket hgp vdi hinh dang cua dai tan song 
(hien do song) am thu dugc bang thiet bi truydn song sieu am, co the tham kluio qua cac 
bang sau day: 



Dtinh gia quan he giira toe do xung va chat lupng betong theo Whitechurst (1966) 


Toe dp xuiig (m/scc) 

Diinh gia chat lirpng 

Tren 4570 

Rat tot 

3660 - 4570 

Tot 

3050 - 3660 

Nghi ngo 

2135 - 3050 

Kem 

Dirdi 2135 

Rat kem 


Danh gia quan he giua cirong do betong va van toe am theo J.C. Tijou (1984) 


Van toe am (m/sec) 

Cu'Png dp nen MPa 

Van toe am (m/sec) 

Cirong dp nen MPa 

3750 - 4000 

35 

3250 - 3500 

25 

3500 - 3750 

30 

3000 - 3250 

20 


Vic dinh cuong do betong: Vat lieu betong la moi trudng khong dong nhat va dang 
lurdng, chat lupng cua no phu thiioc vao rat nhiPu yen to nen cite dac trimg am hoc do dupe 
cua no ciing chili anh lurdng cua nhidu nhan to, vdi cac nhiin to chit yeu sau: 

Do am va tv le mrdc ximang 

Nhict dp va tuoi cua betong luc kiem tra 

- Chicu dai dirdng truydn 

- Minh dang va kich thirdc mau 

- Cot tliep trong betong (bo trf song song hay vudng goc voi phifong truyen am) 

- Dp Ion, thanh phan khoang, ty !c phoi chc cua chat lieu .v.v.. 

3.4.8. Bom vua gia eo chan eoe 


d.4. 8.1. Muc dich cua vice bom vua 

Mur tieu cua gia co chan coc nham tang cirong phan mui coc bi xao tr6n trong qua 
truth thi cong vit dong thdi tang cirong do cirng chong bicn dang cua coc dirdi tac dung 
cua tai trong. 

Chan coc nam trong cac lop co mat do day chat hail nlur hoan toim la cat. Tliiim nhap 
qua lop cat trong tnrong hop nay la khong the thuc hicn dupe va se khong dap ling tat ca 
cac muc lieu ciia bom vua gia co chan coc. Do bo'i phuo'ng phitp khoan coc va do betong, 
vimg ticp xuc voi betong/dat nen co the khong dam brio cao do ciing voi cao do lap dat ong 
thep Manchcttc. Gia sir rang phan chan theo phirong ngang cac coc dupe chon trong betong 
khong nhicu thi ft lop bao ve betong phai bi ntit do ap lire nude ngay trude giai doan dong 
cirng. Bang each bom vua ximang thong qua cac cho nut ctia betong phan chan coc va nen, 
moi trudng dirdi chan coc trd nen dupe tao ling sua’t trude. Do vua gia co kliong thfch hop 
trong vice xuyen viio dat nen nhu cac chat tiling xitvcn qua kc ho trong dat. Vi the can phai 
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tang cirdng lij so noi ma sat cao lion va cae dac tuili trong vira bom de tao ung snat trude 
cho mot ham lupng nho dupe gidi han lam dicli chuycn vira vao 11611 dal xung quanir. 

Phai xcm xet trong vice sir dung vua tluch hop nhat hoac la I mil nhdl ciia u'ra sir dung 
phai dupe born dirdi ap suat cao thong qua cac dug bum u'ra hoac 16 \ 6 i dubng kinh nho 
I 2.7mm den 19,1mm dat den do sau 100m. 

3 4. <S’. 2. Ldp dat cac ong bom vua 

Cac dug pliuc vu edng tac bom lam i>'r dug thep cd kich thude da = 82,50mm va 
di = 76,00mm, s = 3,25m. TnriVc khi lien hanh do betonu bane cac one bom vira diroc danh 
so tlur lu. do day mrdc such va kiem tra lai bang bom nude ap lire khoang 12 bars {tuong 
dirong 1200 KN/nr; khoang 5 plu'rt/chu trinh. Cac ong tren diroc tao ren a 2 dan de dc lap 
noi vao trong qua trinh ha long cot thep hoac noi sfrn trude trong long cot thep. Bd iri 6 ong 
vdi mui eua c;u. ong thep dupe noi lien nhau tirng doi mot. 

- Cac ong dupe lien ket thco 3 phirong trong mat phang mini ngang, tai day eric ong dupe 
due Id va bpc lai bang cac ong cao su PVC hoac PE (dang Manchetlc) va siroi nhiet de tao 
ldp dem lot dcu tren ong. Dau ong dupe iron tao killing va lien ket cirng dc phii hop vdi 
dang day lid khoan. Cae ong Manchette eo dudng kinh d = 100mm. Cac mieng bpc cao su 
co chidu dai la 20cm, khoang each giua cac mieng eao su la 30cm. Lien ket killing ciia dug 
bom vfra phai on djnh sao cho cae day ong bom vua dupe hoc mieng cao su song song va 
vudng goc nhau. 

3.4.8.3. Hon hop vita tren 

- Thco ket qua Iron thu tai hien tnrdng xac djnh cae dac ti'nh sau day cita vira gom: Dung 
trong, tinli dco dd thi cong (ik) silt), tlidi gian iron va eirdng do, lion hop vua iron phu hop 
bao gom ximang, nude va chat phu gia Sika Intraplast. 

- Tram iron phai dii the ti'cli, de xac dinli cac thanli phan can lliiet trong me iron tlur de 
dat dupe vua bom vdi ap lire cao trong tlidi gian lliirc liicn edng tac bom vua. 

Ty le mfoc : Ximang 

Ty le nude : ximang (N:XM) qua cac tin' nghiem cho thay lupng ximang dong nhat va 
luimg nude thay doi tlieo cae ket qua ty le sau: 

Nude : ximang -2 : 1; 1 : 1; 0,K : 1; 0,5. 

Doi vdi cong tac tron vua vice xac dinh ty le nude va ximang bang each can se rat lien 
Ipi trong qua trinh tron betong tai tram tron vi tat ca cae thanli phan I iron dupe sir dung. 

- Chat lupng eua vua tuy thude phan lorn va hieu qua ciia may tron. 

- Tat ca cac thanli phan vat lieu sir dung trong vua bom phai dupe can do vdi do chinh 
xac < 5 C /. Do vat lieu tho dupe dua vao may tron thco trinh tu nude - ximang - bom ho tip 
va sau do them vao chat phu gia va cot lieu. Ximang trong tnrdng hop nay phai dupe do 
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chain chain va sau do pliai bom lib no them, bang each do tron vira bom va liien qua bom ho 
tip dupe bao loan. Nliiet do cua hbn hop vfra sacli khbng dupe virpt qua 35°C sau khi tron. 

Thiet hi 

Co t he sir dung cac loai may tron sau day tai liien tnrbng: 

• Bo thiet hi bom va dam nen vfra 310 E 

• Bo thiet hi gom: 1 may iron HCM 140; 1 bon dura HRW 160; 1 may berm vfra 

ZPM 610; 1 bo nguon limy lire. 

• Bo bom - nen 310 E phu hop vbi vice tron va bom vfra thirotig va hbn hop vfra co 

kich co'cot lieu dat den 3mm. Vbi cac dfr lieu sau: 

- Dai 1600mm, rong 760mm, 

- Cao 1450mm,nang (bao gom chat long thuy lire) 500kg, 

- Nang hrong tieu thu 50HZ la 9 kW 400V 

- Nang I irong tieu thu 60HZ la 11 kW 460 V, 

- Coma suat dan ra khoang l,2mVgio, 

- Ap lire Ion nhat 100 bar 

- Ap lire nhb nhat 3 bar. 

3.4.<H.4. Trinh tic bom vita 

- Sau khi belong da dat dupe cirbng do khoang 15MPa sau 24 gib, chan coc sc dupe bom 
vfra. Trong qua trinh bo'm chi sir dung 1 trong 3 doi lien ket day ong vfra liinh chfr U, con 
lai 2 doi lien ket du phong dupe do day mrbe va day nap chat lai. 

- Hai ong bom thict kc giong nhau dupe lan 1 n'pt tha vao long ong bom vfra tai vi ti f sau 
nhat cua lie thong lien ket day hmh chfr U. Trong khi vfra dupe dua vao ong bom dau nay 
th) dfiu kia dong km. 

- Cac thong tin ve quan sat riicli cliuyen tilling dung cua dau coc neu co xiiy ra trong qua 
trinh bom vfra lien tuc a tat ca cac thbi diem vbi do climh xac ± 0,2mm. 

- Sir choi len cua dinh coc co the do dupe bang dong ho ky thuat so gan vao dfim chua’n 
dat tren dinh coc. Co the sir dung dam chuain trong tin" nghiem Osterberg cell db quan sat 
djeh cliuyen thang dung cua coc. Neu nlnr trong qua trinh bom vfra gia co, coc bi choi len 
lion 3mm lioac Ion lion thi pliai diing cac thiet bi kliao sat de kicin tra tlurbng xuyen trong 
khi lhire liien eong tac bom vfra. 

- Bom vfra sc pliai thire liien toi tliieii tlieo 2 giai doan va neu co yeu cau thi co giai doan 
bo sung cho den khi dat dupe ap lire yen cau va duy tri dupe ap lire do. Can thiet pliai co du 
hrong vfra de bom lien tuc nioi giai doan toi tliieu pliai co sfin khoang 0,5m' 1 vfra. 

Gia co vfra theo phuong pliap dich cliuyen vfra pliai thirc liien cho tat ca cac coc vbi cac 
giai doan tlurc liien cho ca 2 plifa nhu sau: 



Ong ben nay Ong ben kia 


Giai doan 1 


Giai doan 2 (sau 24 gio) 


Giai doan 3 (neu yeu cau dat den 5MPa) 


Giai doan I: VCra bam sir dung ty le cao — -0,8 de' dam bao vfra bom tao duro'c an lire 

XM 

tiro’ng xung qua cac vet nut. 

N 

Giai doan II: Ham krang ximang tang vdi ty le cao -= 0,5 va yeu can vira bom dat 

XM 

50bar duy tri trong thdi gian 10 phut. Khi da dat den ap lire 50bar thco yeu can thi ap suat 
bam gidi han phai de a muc 60bar de’ cho phep ap suat giam dan. 

Lay mSu thi nghiem cho moi me tron xac dinh cirong do nen ciui mail trong thai gian 3, 
7 va 28 ngay, 

Cac so lieu sau day phai dirqc ghi lai trong nhat ky thi cong ca 2 giai doan: 

• So thu tir ong bom vira va coc dirqc bom vua 

• Ngay, thoi gian va chieu sau khoan ho mong 

• Ngay, thdi gian va chieu sau bam vira 

• Dau bam (packer) va muc nude 

• Ngay, thdi gian ve sinh ho khoan 

• Ngay, thdi gian do sir trdi len cua coc khi bam vdi ap lire tu 20bar trd len 

• Lay mSu thi nghiem vira 

3.4.9. Cong tac khoan lay mau betong coc 


Dd co the khoan betong than coc khoan nhoi cac thiet bi sau day dirac chon de sir deng: 

• Can khoan hoat dong bang dong ca dicn HBR - 202 

• Ong lay mflu khoan doi T -2 - 66 dai 1,5 va 3m 

• MCii khoan kim cuang 66mm 

• Can khoan va khdp noi (ong long) CR42 

• May bom phun ap lire cao 

Vi trf va chieu sau khoan dirqc thuc hien dua tren ket qua thf nghiem do dong nhat 
betong than coc. Mot vai trirdng hop cac ong phuc vu cong tac khoan dirqc hip dat sfm 
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trong than coc d cac do sail khac nhau. (ac dng tren hip cling thdi gian lap dat long thep de 
co the thirc hicn cong tac khoan lay man betong tien hanli tir day cac dng neu tren. Lint y 
rang cac dng bo sung tren se gay bat lo'i irong cong tac do betong than coc. 

Doi vdi vice lay mAu betong mini ben dirdi cac dng Manchette, sir dung cac dng thi 
nghiem sieu am. De co the khoan vao chan coc bat bude phai khoan cat qua day cac dng thf 
nghiem sieu am bang thep va khoan sau xubng ben dirdi den do sau yeu cau. 

Trong qua trinh khoan sir dung bom plum ap lire cao dd co the: cat lay niAu. De lay mAu 
lien tuc mini ben dirdi do sau ciia dng Manchette se rat kho thirc hien vi ap lire phun ciia 
may bom se him pha vd ket cau xung quanh dirdi chan coc. Trong tnrdng hop yeu cau lay 
man belong khong pha huy phai sir dung deii loai dng lay man U. 

Trong snot qua trinh khoan, cong tac lav man phai diroc jim gin trong cac hop dung mAu 
danh so thi'r tir mAu. Cac mau belong tren se diroc phan tfch danh gia lai chat lirong thirc te 
vd do ddng nhat ciia bctdng trong than coc. 



Hinh 3-28: Khoan lay man be tony, 


3.5. VE CONG NGHE THI CONG COC KHOAN 6 VUNG D1A CHAT CO HANG CASTO 

Trong nhieu dir an cau o' tuyeii Quoc Id 10 tu Thai Binh di Hai Phong cung nhir tren tuyeii 
dirdng Ho Chi Minh va mot so tuyeii kliac da gap tinh huong phai thi cong coc khoan nhoi 
qua tang dia chat co hang dong casta. Khi do phai giai quyet mot loat cac vail de phufc tap vd 
tmh loan thict ke cung nhir vd thi cong v;i kiein tra danh gia chat lirong coc khoan nhoi. 

Noi chung co 2 giai pliap co ban la : 

- Dira dat set xuoiig hip day hang casta, sau do tiep tuc khoan qua cliidu day hang do 

- Ha them dng vach thep de dng vach thi xuyen qua chieu day hang casta. 

Sau do phai tmh loan lai kha nang chin lire ciia coc theo cau tao thirc te. Van de nay rat 
phiic tap va se diroc trinh bay ky trong mot tai lieu rieng khac. 
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Cao do TK mui coc: 

Khoi I iron g BT ly thuyet: 
Cao do cat coc TK: 

Khoi krong BT thirc te: 
Khoi krong hao hut: 

Mac BT: 

Thai tiet: 


Cao do mui coc triroc khi do BT: 

Cao do be tong sau khi do: 

Phan tram hao hut: 


Nhan xet cua ngiroi KT: 


NCiUOl KIEM TRA 
DU YET 


NCiUCJl hao cao 
NGAY 
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Phu lue 2 

NHAT KY THI CONG BE TONG 

Ten criu: Tru so: 

Mac b6 tong: 

Khoi luong be tong: 

Phu trach ky thuat thi cong: 

Ngurbi thi nghiem: 

Be day mun khoan duoi day gieng khi bat dau do vira be tong: 

Nam Bat dau Hoan thanh 



Ngay do vira be tong 


Coc so Cao do mui coc 

3 

Mac be tong 

4 

Thanh phan be tong va ty le N/X 

5 

Loai va hoat tmh xi mang 

6 

Do sut: Bat dfiu Trung blnh 

7 

Nhict do vfra be tong khi ra khoi may tron 

8 

Nhiet do vira be tong 6 pheu chifa luc bat dau do 

9 

Khoi Iirong cua vira be tong trong mot ca 

10 

Plurong phap rut ong dan vira 

n 

Nhiet do ngoai trdi 

12 

Ket qua nen m5u kiem tra 

13 

Ten va so luong chat phu gia 

14 

Thoi gian bat dau ninh ket cua be tong 

B 

Ket qua m&u khoan kiem tra 
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Phu luc 3 

SAI SO CHO PI IBP CUA C OG KHOAN NHOI 


TT 

Ten sai so 

Hang nine 

Sai so 

Ghi chu 

n 

Sai lech vi tri 

Cum mong coc 

Ax,y < 100mm 


■ 


mot coc don 

Ax.y S 50mm 


2 

Duong kmh cue 

D 

D > 1500mm 


2 

Do nghieng coc 

Coc thang dung 

0,5% 

TCXD205: 1998 

3 

Chieu sail 

Dbi \di tung coc 

Khong nong hon tri so 
Thiet ke + 20, -0 



Be day bun lang 

Coc ma sat 

At < 20cm 

TCXD205: 1998 

5 

Cuong do be tong 

R: S 

Dat cudiig do be tong 
Thiet ke 

Trong moi truong hop 
R, s > 300kG/cm 2 
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Phu luc 4 

BIEU TONG HOP COC KHOAN NHOI 


Ten cau: Tru so: 

Mac be tong: 

Khoi lugng be tong: 

Phu trach ky thuAt thi cong: 

Ngiroi thi nghiem: 

Bb day miin khoan diroi day gieng khi bat ddu do vira be tong: 

Nam: Bat dau: Hoan thanh: 


1 

Ngay do vOra be tong 

2 

Coc so Cao do mui coc 

3 

Mac be tong 

4 

Thanh phan be tong va ty le N/X 

5 

Loai va boat tinh xi mang 

6 

Do sut: Bat dau Trung binh 

7 

Nhiet do vira be tong khi ia khoi may Iron 

8 

Nhiet do vira be tong a pheu clnra luc bat dau do 

9 

Khoi hrcmg ciia vfra be tong trong mot ca 


Plurong phap nit bug dan vira 

1 1 

Nhiet do ngoiii trbi 

12 

Kct qua nen mau kiern Ira 

13 

Ten va so lirpng chat phu gia 

14 

Thai gian bat dau ninh ket ciia be tong 

15 

Ket qua mfiu khoan kiem tra 
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Phu luc 5 

THI CONG COC KHOAN NHOI BANG BENTONITE 


Du lieu chung 

Nha thau: 

Cong twang: 

Ban w so: 

1. Dir lieu coc 

a) Eudng kinh coc 

b) Rich thirac coc cua dug dan 

c) Cung cu dao 

d) Rich thirdc ben ngoai 

- Cua dung cu dao 

- Cua dao cit 

2. C(t thep 
Ban -c so: 

a) Lap dat khung cot thep 

- "rude khi do be tong 

- Sau khi do be tong 

3. Bt tong 

Mac be long 

b) Iron mrbe be tong 

c ) loai ,\i mang (ngirdi cung cap) 

d) Ham I iron si xi maim 
c) ^at lieu (cd !dn nhat) 

4. Do be tong 

a) frong didu kicn ngap nude 
Deu kicn kho 

b) Ficn phap dd 

- )ng dd be tong O 

- Cdi bom be tong 

- dnrong phap do 

- vlieu la 

5. Tieo (ldi chung 


Loai coc va phuang phap: 


e) Cot lieu (cd ldn nhat) 

f) Ty le nude / xi mang (N/X) 

g) Phu gia be tong 

C A trong trong lirang xi mang 

h) Phu gia lam chain dong cung phu hop vdi 
thdi gian lam viec 


b) Ccn ke 

- Loai 

- So krang, chieu dai, khoaug each 


f) Ty Ic nude / xi mang (N/X) 

g) Trpn be tong 

( /( trong krang xi mang 

h) Tron them chat lam chain dong cung phu 
hop vdi thai gian lam viec 


c) Lam sach lo khoan 

d) Do be tong 
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Phu luc 6 

BIEU THEO DOI THI CONG COC KHOAN NflOl BANC, BENTON ITF. 


Du lieu dac biet 

Coc khoan so: Nen: Do nghictni: 

1. Dia tang 


M dudi tang 

lam viec 

M ben tren 

mdc chfnh 

Mieu ta dat 

Dat - nude 

Dung cu khoan dug vacii 


± 0 

V Cao do lam viec 


Tir.den.in 


2. Thoi gian lam viec 


1 

2 

3 

4 

5 

Day chuyen 


Thai gian 

Ngay 

Tir 


Dao dat 





Due dat 





Thai gian gian doan 





Cau tao lap mui coc 





Do be tong 






3. So lieu ve coc 

a) Do chilli sau sau khi dao dat - m diroi cao do lam viec 

b) Due: Tir in den - m 

c) Do lech cua vi trf lam viec 

True: - cm True: - cm 

4. (iia tri thuc te cua chat lam cung 



Dan vi 

Trade do be tong 

Sau do be tong 

Ty trong 

g/cm’ 



Tri so nhdt 

Sec 



T6n that dung dich 

cm 1 



Ham lirong cat 

c /c 



Sir kiCm hoa 

pH 
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I .op tiling dicli 

M ben iron c;io do dav cua one vach 

^ c 

M iron mat nude dat 

5. ( btthep 

Do nghieng llico ban vc so: Do nglueng doc thot) chicu dai Thay doi 

6. lie tong 

(Vic tru'b'ng hop dac diet 

7. Do be tong 

Do cat) cua tiling dich bon trong coc klioan liic bat dau do - m ben tren :o'p eubi cua 
ong Mich 

Tien llui be long: 

Ly tluiyet: - in' Tlurc te: - in' 

8. Quart sat chung 

Sai lech so vbi dir lieu chime 

■ o 

9. Chfr kv/ ngav thang 

Doc cong (aam sat Dai dien nha tliau 
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Phu luc 7 

NHAT KY KHOAN COC 


1. Ten cong trinh: 

2. Hang muc: 

3. Dan vi thi cong: 

4. Ban quan ly: 

5. Noi dung theo doi: 

5.1. Loai thiet bi khoan coc: 

5.2. Bien phap khoan: 

5.3. Thdi gian khoan va cac didn bien trong 60 phut thirdng ky dirpc ghi chep theo bi6u sau: 


TT 

Thdi 

gian 

Cao do 

mui 

khoan 

(m) 

Chi6u 

sau 

khoan 

(m) 

Chat luong 
dung dich khoan 

Do nghieng can khoan 
(%•) 

Tinh h'mh 
dia chat 

thuc te 

Ghi 

chu 

Ty 

trong 

Do 

nhdt 

Doc sdng 

Ngang 

song 












5.4. Nhirng dien bien khac: 

6. Ket luctn: 


Ky sur thi cong 


Ntfay thany ndm 

Trirdng ca 
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Phil luc 8 

C0NG HOA XA HOI CHU NGHiA VIET NAM 
Doc lap - Tir do - Hanh phuc 

., ngdy. . .thang . ndm... . 

BIEN BAN NGHIEM THU LONG COT THEP 


1. Ten cong trinh: 

2. Hang muc: 

3. Dcm vi thi cong: 

4. Ban quan ly: 

5. Noi dung nghiem thu: 

5.1. Can cir ket qua thf nghiem thep va moi noi han so: 

5.2. Can cu ban ve cot thep coc so: 

5.3. Doi chidu thirc te nhan thay: theo bang sau: 


IT 

Hang muc 

Don vi 

Theo thiet ke 

Thuc te 

m 

Cot thep chu 028 gai 

Thanh 



2 

Cot thep dai 010 gai 

- 



3 

Cot thep ca’u tao khac 

- 



4 

So I6ng cot thep 

Long 



5 

Cot lliep chu loai 022 gai 

Thanh 



6 

Cot thep dai 010 gai 

- 



7 

Cot thep cau tao khac 

- 



8 

So lbng cot thep 

L6ng 



9 

Chat lapng moi han trong gia cong moi long 




! 0 

Nhung van d6 khac 





6 K6't luan: 


Nha thau 

Ky sir thi cong Dai dien don vi TC TVGS Dai dien Ban QLDA 
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Phu luc 9 

CONG HOA XA hOi CHU NGHIA VIET NAM 
Doc lap - Tu do - Hanh phuc 


., ngoy . thong . nam 

BIEN BAN NGHIEM THU HO KHOAN TRUOC KHI lAp COT THEP 

1. Ten c6ng trinh: 

2. Hang muc: 

3. Don vi thi cong: 

4. Ban quan ly: 

5. Noi dung nghi6m thu: 

5.1. Can cur vao do an thie't ke sd: 

ngay.rhang.nam.chung toi true tiep kiem tra 16 khoan so: 

theo so hoa mat bSng sau: 


5.2. Ki^m tra thuc te tha'y: 

* Vi trf: Tai cao do mat dat Tai day be 

- Sai s6 theo doc c3u: 

- Sai so theo ngang c3u: 

* Do nghieng: 

- Phuong doc cau: 

- Phuong ngang c3u: 

5.3. Duong kfnh coc thuc te: 

5.4. Cao do day 16 khoan: 

5.5. D6 day bun ling sau khi lam sach 16 khoan: 

6. Ket luan: 

Nha thau 

Ky su thi cong Dai dien dem vi TC TVGS Dai dien Ban QLDA 
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Phu luc 10 

CONG HOA XA HOI CHU NGHIA VIET NAM 
Doc lap - Tir do - Hanh phuc 


., ngay . thdng . ndm 

BIEN BAN NGHIEM THU TRUdC KHI DO BE TONG 

1. Ten cong trinh: 

2. Hang muc: 

3. Dan vi Thi cong: 

4. Ban quan ly: 

5. Noi dung kie’m tra va nghicm thu: 

5.1. Can cir vao bien ban nghiem thu long cot thep ngay: 

Can cir vao bien ban nghiem thu 16 khoan ngay: 

Can cir vao ban ve thiet ke so: cua Cong ty Tu van Thiet ke CL - H ngay: 

5.2. Kicm tra lap dat cot thep va bng kiem tra nhan thay: 


TY 

Hang muc 

Doan 

' - 2 

Doan 

2-3 

Doan 

3 -4 

Doan 

4 - 5 

Doan 

5-6 

Doan 

6-7 

Doan 

7 - 8 

Ghi 

chu 

! 

i 

3 

4 

Moi lun 

Do nghicng 

Ong kicm tra 

Thai gian lap dat 










5.3. Kicn tra cao do chan coc: 

6. Kel lu.in: 


Mia thau 

Ky su thi cong Dai dien dan vi TC TVGS Dai dien Ban QLDA 
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Phu luc 11 

BIEU THEO DOI DO BE TONG COC KHOAN NHOI 

1. T6n cong trinh: 

2. Hang muc: 

3. Don vi thi cong: 

4. Ban quan ly: 

5. N6i dung theo doi: Do be t6ng coc nh6i so: 

5.1. Can cti thiet k£ ca'p phdi b6 tong so: ngay: 

5.2. Hinh thufc tr6n: tram tr6n 60m 3 /h 

* Dot 1: M6t g^u be tong vdi the tich 3,0m 3 dirqc clu do thang vao ph6u 

do sut S = cm 

Dung mut x6'p lam nut 6'ng. Chi£u cao nut x6'p: cm 

K6't qua d6 be tong dot 1: 

* Dot 2: Do be tong bang may bom, bom be t6ng true tiep vao ph£u va diroc theo doi 
nhu bang sau: (chu ky kis’m tra 30 phut/ Itin) 


TT 

Thai gian 

Cao d6 (m) 

Do sut 
(cm) 

Ghi chu 

Ttr 

Den 

Mat BT 

Day 6'ng d<5 









5.3. Kilm tra thoi gian so ninh thuc t& cua b6 t6ng: 


Bat dSu tr6n tit: gib 

Bat d£u ninh k6t luc: gib 

Thai gian bat dSu so ninh: gib 

5.4. Nhung di6n bi£'n khac: 

6. K6't luan: 

Ngay . thang . ndm 

Ky su thi cong Truong ca 
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Phu luc 12 

C0NG HOA XA HOI CHU NGHlA VIET NAM 
Doc 4p - Tir do - Hanh phuc 


, ngay . thdng . ndm 


BIEN BAN NGHIEM THU COC KHOAN NHOI 


1. Ten cOng trinh: 

2. Hang muc: 

3. Don vi thi c6ng: 

4. Ban quan ly: 

5. N6i dung nghiem thu: 

- Can cd vao h6 so thiet ke s6: 

Can cd vao cac bien ban nghiem thu: 

Can cd vao ket qua kiem tra coc cua: 
ngay thang nam 

Can cd vao ket qua kiem tra cac mlu be tong hoan cong s6': ngay thang nam 

- Doi chieu vdi h6 so thiet k£ va Quy trinh nghiem thu. Hoi d6ng nghiem thu thdng nhat 
danh gia: 

- Coc sd: cua tru sd: cong trinh cSu LQ dupe thi edng dam bao 

thidt ke v6 chdt lupng cung nhu vi tri nim trong sai sd cho phep cua quy trinh. 

Ket luan: nghiem thu coc sd: cho don vi thi edng de tidp tuc cho cac edng 

vide cua cac hang muc tiep theo. 

Nha thau 

Ky sir thi cong Dai dien dom vi TC TVGS Dai dien Ban QLDA 
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ChuonglV 


CAC SU CO KY THUAT THUONG GAP VA GIAI PHAp XlT LY 

• • • 

TRONG THI CONG COC KHOAN NHOI 

4.1. VI DU M6DAU 

Xua't phat tir dac die’m cong nghe thi cong coc khoan nh6i la khoan tao 16 trirac trong 
nen dat; giu on dinh vach ho khoan bang ong vach, dung dich bentonite, v.v..., sau do tien 
hanh due coc theo phuong phap do be tong trong dung dich bentonite. Cho nen, neu khong 
co kinh nghidm trong thi cong cung nhu thiet ke thi thuong gap rat nhiSu sir c6 xay ra trong 
qua trinh thi cong din den viec anh hirong chat luong khai thac cong trinh va cac sir co ky 
thuat thuong rat kho phat hien bang mat thuong. 

Khai niem sir co la nhung hien tuong khac thuong xay ra ngoai dir tinh ciia don vi thiet 
ke cung nhu cua don vi thi cong, din den nhung hau qua lam hir hong coc, giam kha nang 
chiu tai cua coc, v.v... Muc do hu hong co the’ tir nho den ldn va co the sua chua duqc hoac 
khong the ma phai thay the coc khac. Vi vay, ne'u cong trinh nao gap sir co thi se gay ra hau 
qua rat nghi£m trong nhu: lam tang gia thanh va keo dai thoi gian thi cong, doi khi phai 
hiiy bo phuong an thi cong coc khoan nh6i ma phai thay the blng giai phap mong coc khac 
co the se rat ton kern va khong kinh te. 

Do vay, viec nghien cuu, thu thap cac sir co thuong xay ra cho coc khoan nhoi, qua 
do se tim cac nguyen nhan gay ra sir co va dua ra cac giai phap xu ly thich hop cho tirng 
sir co cu the. 

Doi tuong nghien cuu la: mot truong dat, cong nghe khoan tao 16 va do be tong. 

Doi voi nhung cong trinh xay dung co sir dung coc khoan nhoi 6 vung d6ng blng song 
Cuu Long thuong gap mot so' sir co trong qua trinh thi cong. Ro nhat va dibn hinh nhat la sir 
co 6 coc khoan nh6i cua cac cong trinh sau: 

• Coc khoan nh6i dubng kinh d = 1000mm, dai 37m cua Nha lam viec 10 tang cua Tong 
Cong ty XDCT Giao thong 6, bi sir co: khoi luong be tong do thuc te' Ion lion rat nhieu so 
voi khoi luong be tdng tinh toan theo kich thuoc 16 khoan; 

• Coc khoan nh6i duong kinh d = 800mm, dai 44m cua Nha may ximang Can Tho, bi sir 
co: khoi luong be tong do thuc te Ion hon rat nhieu so voi khoi luong be tong tinh toan theo 
kich thiroc 16 khoan; 

• O cau Binh Diin, sir co la: khong ha het dupe chieu dai long thep theo thiet ke, va sau 
do quyet dinh cho rut I6ng thep len de thoi rira lai, nhung lai khong rut len dirpe. Mai dii 
truoc khi ha I6ng thep da co cong doan thoi rira va kiem tra chicu sau 16 khoan. Nguyen 
nhan chii yeu la do dat vach ho khoan bi sup 16 nhieu trong qua trinh ha long thep lam troi 
len dot ngot cua day ho khoan va chon vui mot doan cua long thep trong thoi gian cho 
quyet dinh xir ly, do do long thep rut len khong dupe. 
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Hinh 4-1 : So do mb to sifcdcoc khoan nhoi nen mong 
Van /thong Tong rang /v.u/y di/ng Cong frinh gicio thong 6 












<t> 800mm 


Hinh 4-2: So do mo td su co coc khoan nhoi cong tnnh Nhd may ngh 


sen ximdng Can Tho 
















Can MT coc so 4 tru thap bo Bac sir co': be tong bi phSn tting a do sau -80m giua 2 lbp 
betong la lbp dat set mun khoan I fin bentonite. Nguyen nhein chu yeu xay ra luc mira bao, 
sir cung cap betong khong lien tuc dan den khoi lupng betong da do trubc do bi dong cung. 
Sau do nha thau tiep tuc cho do betong mbi vao tao nen sir khong lien tuc hay khong dbng 
nhat ciia khoi betong trong than coc. 

4.2. NHUNG HUHONG DO CAC SU'CO TREN GAY RA 

4.2.1. Nhurng hu hong a mui coc 

Nhirng hir hong b mui coc rat thuong hay xay ra do bun khoan lang dong a day ho 
khoan va dat dudi mui bi xao dong va bi deo nhao do bentonite hap phu. Hu hong nay rat 
nghiem trong doi vdi coc dupe thiet ke lam viec co su tham gia chiu luc cua sue khang mui 
coc, nhat la coc co mo rong chan va co the’ dua tori giam cucfng dp noi tai cua be tong mui coc 
hoac giam kha nang chiu luc do dp kin nghiem trong gay ra. Nhung hu hong nay co the la: 

• Be tortg mui coc sop (sung nude hoac Ian nhieu bun khoan) lam giam chat 1 1 fang be 
tong tai mui coc, co the si’fa clu'fa bang each plum vita ximang. 

• Giam si'fc khang mui c oc: do sif tiep sue cua mui coc v&i dat nen chiu life bi gidn tiep 
bo'i lop bun lang dong 6' day 16 khoan, hoac do sif thay doi thdnli phdn cua dat difoi mui 
coc (hi deo nhao do bentonite hap phu i ’do). 

4.2.2. Nhurng hu hong b than coc 

Nhung hu hong a than coc chu yeu la tinh khong lien tuc cua than coc nhu: 

• Than coc phinh ra hoac dang rP cay (lam khoi lupng be tong due coc tang rat nhiPu so 
vbi khoi lupng be tong tmh toan thco ly thuyet) do su co sap thanh vach IP khoan, hoac do 
tu bien cua lbp dat yeu dubi tac dung day cua betong tuoi; 

• Than coc bi co that lai (lam khoi lupng be tong due coc giam rat nhiPu so vbi khoi 
lupng be tong tmh toan theo ly thuyet) do su day ngang cua dat; 

• Co hang hoc, rb to ong trong than coc (lam giam kha nang chiu tai cua coc theo vat 
lieu) do su luu thong ciia nubc ngam lam troi cue bp betong tuoi, hoac do be tong khong du 
dp sut can thiet; 

• Be tong than coc bi dirt doan bbi thau kinh dat nam ngang hoac ISn bun dat, lSn vira 
bentonite trong than coc do co su co sap thanh vach trong luc do be tong, hoac do nhac Png 
do be tong len qua cao; 

• Than coc tiep xiic gian tiep vbi dat vach bbi lbp ao set nhao nhbt. 

Cue loi khoan tren difetc khoan khi sieu dm thay co hif hong 

Nhung hu hong trong betong coc khoan nhoi nay la: iSn bun dat, lAn dung dich bentonite 
(be tong co man vang nhat), va tat ca deu bi dut gay khi khoan lay loi. 
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Hinh 4-3 : Lrii klioan coc kliomi nlioi run can MT 

4.2.3. Nhfirng hur hong 6 phan tren dau cpc 

Be tong dau coc bi xop do hot tap chat, xi mang nhe noi Ien tren mat be tong. 

4.3. CAC SU'CO THUONG XAY RA CHO COC KHOAN NHOI 

Qua nghien ciru cac cong trlnh da va dang xay dung trong vung dong bring song Ciru 
Long vdi sir ho traciia cac thict bi kicm tra chat lirong hien co trong va ngoai nude, co the 
tong ket cac sir co chfnh yeu nhat nliir sau: 

4.3.1. Trong edng doan khoan tao 16 

Trong cong doan nay tlurdng xay ra cac sir co ky thuat sau: 





• Vi tri lid khoon hi vti'bny phat \at can nhu e bi roc thep. dam the/) hinli, coc hetony cot 
thc/> hay can kicn cii’ny r.r... mini sau irone long dal ga\ rat nhicn khd khan cho vice khoan 
tao Id doi khi khdng the line vdi cue vat can tren dupe. 

• Khony lia difo'c any ebony den coo do yen can hoac khoan khony xiiony; do gap da mo 
coi hoac vat can khac. v.v... ; 

0 Sap thiinh each Id khoan: difo'c phat hicn qua vice do kiem tra dudng kiiih lo khoan; 
hoac sir trdi len dot ngot cua day Id khoan; hoac khoi lirpng do day coc thuc te Ion hon rat 
nhicu kin so vdi tiiih loan ly thuyet (theo kich thirdc coc), v.v... 

0 Daily dich bentonite ddny tn nhanh va nhien xndny day Id khoan: dirpe phat hicn qua 
vice do kiem tra be day cua lop bun lang dong a day Id khoan; hoac tir vice kicin tra chat 
lirpng cua clung dich (dung dich bentonite hoa lutoc) v.v... 

0 Lop many do set bam quanh vacli lid khoan qua day: diroc phat hicn qua vice thif tai 
tlnh (sire chin tai do ma sat hong rat thap). v.v... 

4.3.2. Trong cau tao, gia edng va ha long thep 

Trong edng doan nay thudiig xay ta cac sir co sau: 

• Khong ha dupe long cot thep va Id khoan; (do long thep bi bie’n dang, hoac non cong 
trong qua trinh can long thep); 

• Ong vach hi iiin (do treo long thep qua nang len dug vach); 

• Ldng thep bi ngap trong dat; 

4.3.3. Trong edng (loan do betdng due eoe 

Trong edng doan nay ihtrong xay ra cac sir co sau: 

• Tac nghen be tong trong ong; 

• Mire be tong bi ha xudng khi rut ong vach len; 

• Hoac khi rut ong vach him keo theo ca khoi be tong va phan coc dirdi ong vach cung bi 
long thep keo len theo, hoac tao vong rong trong belong; 

• Be tong than coc bi phan tang, rd va co vat la (nhir: than ktiih biin, dat. vfra bentonite, 
v.v...), dupe phat hicn qua vice do chat lirpng coc (sieu am, khoan lay mill, v.v...). 

4.4. CAC NGUYEN NHAN GAY RA SU CO CHO COC KHOAN NHOI 
4.4.1. Trong edng doan tao Id 

4.4.1 d. Sw co khony ha dupe ony ebony den cao do yen can hope' khoan khony xuony 

Nguyen nhan gay ra sir co nhu da neu trong muc 2.4.2.1. Gap sir co nay co the dung loai 
gau khoan thicli hop de pha vat can nay roi ticp tuc ha tiep, hoac dung cac thiet bi khoan 
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cat, true vat vat can ldn. Doi vdfi nhirng truong hap dac biet khong the’ true vdrt vit can len 
dtrac phai dich chuyen vi tri coc khoan nhoi hoac thay phtrong an coc khoan nhoi bang loai 
rndng coc khac. 

4.4.1.2. Sued sap thdnh vach ho khoan 

Sir co sap thanh vach ho khoan co the do cac nguyen nhan chfnh sau: 

a) Khi khoan gap tang dat qua yen. Iqi khong co ong vach 

Tang dat qua yeu co: Modun bien dang E 0 < 50 kG/cnr, goc ma sat trong p 0 < 10°, he 
so nen a > 0,05cm 2 /kg, do set B > 0,75, sue khang xuydn mui q c < 4kG/cm : , chi so xuydn 
tieu chu&n cua dat N < 4. 

Qua kinh nghiem thi cong coc khoan nhoi a vung dong bang song Cuu Ling cho thay 
vdi dac diem cac tang dat yeu nhu neu d trdn ddu d trang thai deo chay den ciay. VI vay, 
khi khoan tao Id se dl gay ra hien tuang sap thanh vach neu khong co ong vaci mac du co 
dung dung dich bentonite de giu on dinh. Do vay, trong qua trinh khoan can kidn tra lai dia 
chat dd doi chieu vdi so lidu thi nghiem, de co giai phap xir ly kip thdi, chang tan nhu didu 
chi’nh lai chidu dai o'ng vach; 

h) Cac chi tieu ky thuqt cua clung dich bentonite khong (Inch hop vai dia king an khoan 

Do mdi loai da't co tinh chat ca ly hoa khac nhau, cung nhu sir khac nhau vi thanh phan 
va loai cua dung dich bentonite. Can thudng xuyen kiem tra va didu chinh ca: chi’ tieu ky 
thuat cua dung dich (khoi luang rieng, do nhat, ham luang cat, ty le chat kei, luong mat 
nuac, luc cat tlnh, tinh on dinh va tri so pH) cho phii hap vai cac quy dinh vi lining co anh 
hudng rat ldn den vide giu 6n dinh 16 khoan. 

c) Ap life thuy dong trong king cat, cat pha set qua Ian 

Khi khoan gap tang cat co chua nuac ngam vdi ap life ldn, nude ngam co aj nay se clniy 
vao trong ho khoan mang theo dat cat d vach ho khoan (hien tuang cat chay lam cho ho 
khoan tai tang nay rong ra, co the keo theo cac tang phia tren bi sup. Neu gap sr co nay nen 
dua o'ng vach qua tang nay, hoac dung bien phap ha muc nude ngam trude khi kloan. Hoac, 

d) Do chon ky thuqt, thief hi khoan khong phi) hop vdi dat nen 

Do toe do khoan qua nhanh vua bentonite chua kip hap phu vao thanh vaih, hoac vice 
nang ha gau khoirn qua nhanh gay hieu ung Pitong dftn den sap thanh vach 6 khoan. Dd 
tranh sap vach can phai chon loai khoan thich hop vdi thao tac khoan nhc lhang, tranh 
nhirng dong tac dot ngot. Hoac, 

e) Do ha long thep va veto thanh vach Id khoan 

Khi ha long thep nhanh co the va vao thanh vach ho khoan dhn den sap v;eh Id khoan. 
Do dd, can phai ha long thep nhe nhang va dung tarn ho' khoan de tranh sap vaci. Hoac, 

f) Do thdi gian gidn keo ddi giii'a khan khoan tao Id va dd be tong cling gay a stf cd sap 
vach Id khoan. 
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4.4.1.3. Sued do dung dich bentonite dong tu nhanh va nhieu xuong day Id khoan 

Sir co ky thuat nay c6 'he do vice chon dung dich bentonite khong phu hop vdi di£u kien 
dat nen, chang h an nlur: 

f 1) Neu dung dich bentonite chira nhiPu khoang chat set kaolinit thi dung dich se d6ng 
tu manh. 

(2) Neu do pH < 7 hay mrdc tir lp den man thl kha nang dong tu (phan huy) dung dich 
khoan se xay ra. Ngoai ra. con co nhieu yeu to khac anh hirdng den hien tupng dong tu cua 
dung dich. 

4.4.1.4. Sued do lop mang do set bam quanh vdeh ho khoan qua day 

Do dp nhot cua dung dich bentonite tang lam be day lop mang ao set tang theo (4mm), 
nguy hai hon do mang ao set nay a trang thai nhao nhdt. Dfm den viec giam ma sat hong 
giira coc va dat rat nhieu gay giam kha nang chiu lire cua coc. 

4.4.2. Trong cau tao, gia cong va ha long thep 

• Khong hq du’o'c long cot tliep ra Id khoan: do long thep bi bien dang (uon cong trong 
qua tiinh cau lhp long thep). Do vay, khi che tao can tfnh toan den bien dang cua long thep, 
bo tii moc cau phu hop dc tranh sir co nay, hoac nan lai long thep va bo tn them moc cau 
dc tranh bien dang. 

A*" , N 

• Ong vdeh hi liin: do tree long thep, trong lupng long thep tirong doi nang la lun ong. 
Khi do co the gia cirdng chong lun cho ong vach hoac khong treo l6ng thep len ong nira dS 
tranh lun ong. 

• Long thep hi ngqp trrng dal: Theo quy dinh, khi long thep cham day th'i nang len 
5-1 Ocm. Di6u nay kho there hien vi khoang each qua nho cho viec dieu khien tdi. Hon nCra 
do long thep nang nen khi chain day da lun vao ndn, nfin khi nang ha long thep tren th'i 
long thep v5n ngap trong dat. VI vay can tuy theo di<Su kien cu the’ de’ di6u chinh khoang 
each nay. 

4.4.3. Trong cong doan due coc 

• Tdc nghen he tong trong dug: Do hien tupng hieu irng vom khi be tong dupe giu a muc 
qua cao trong ong chong lam cho be tong khong trao len dupe gay tac nghen. Khi do cSn 
phai ning ong dftn betong len, nhimg ong van phai ngap trong betong ft nhat 2m, quy dinh 
la tir 2m den 5m. 

• Mifc he tong hi ha xuong khi nit ong vdeh len: Do tang dat yeu (khi rut qua tang dat yeu 
nay) bi tir bien dirdi ap lire cua betong tuoi lam tang them the tfch cua betong (coc bi phinh ra). 

• Cd khoi he tong trong dug chong hi keo len khi nit ong vdeh len: Do be tong ninh ket 
qua sdm, no se bam chat vao ong vach. V) vay, khi rut ong vach lam keo theo ca khoi be 
tong va phln coc dirdi ong vach cung bi long thep keo len theo, hoac tao vong r6ng trong 
betong. 


145 



• Be tong than roc hi phdn tang, rd to ong vd co vat la (nine than kinh hhn,idt, Vila 
bentonite, v. Sued' nay co the’ di ;ac nguyen nhan chinh sau: 

+ Do thiet bi do betong khong thfch hop hoac tinh trang lam viec xau; 

+ Do viec do be tong khdng lien tuc, ‘ oac do sir rut ong dan be tong len qua manh (do 
ngap cua ong dan betong trong betong khong dam bao yeu cau) se lam lln bun khan trong 
be tong; 

+ Do su dung be tong co thanh phan khong thfch hop, do sut khong dat yeu cai lam be 
tong r6 hoac phan tang; 

-f Do sir liru thong nudfc ngam lam troi vira xinang, chi con lai cot lieu (betong b rd); 

+ Do co sir co sap thanh vach ho' khoan trong luc do be tong lam lan dat sap vao ?e tong. 
' + Khi gap sir co nay co thd khoan rira sach roi bom vCra xi mang vao. 

4.5. CAC GIAIPHAP Xl^LY CAC SI/ cO THUt)NG XAY RA CHO COC KHOANNHOI 


Tren co so nghien cuu cac nguyen nhan gay ra sir co d tren va ban chat cua cac nguyen 
nhan, dua ra mot so giai phap xir ly cac sir co nhu sau: 

4.5.1. Giai phap ve viec su dung ong vach de gift on dinh vach ho khoan :ho coc 
khoan nhoi 


Ong vach giir on dinh thanh vach ho khoan trong qua trinh thi cong coc khoan ihdi. De 
su dung no mdt each co hieu qua, ta edn phai xet qua vd cau tao, dac diem sudun; va tinh 
toan thiet ke no. 

4.5.1.1. Dac diem six dung ong vach de give on dinh vach Id khoan 

Yen can: ong vach phai tron, kin, dam bao do bdn, do cung cua ong trong qua tinh van 
chuyen va ha ong. 

• Cin'fc ndng: 

+ Dinh hudng 16 khoan; 

+ Giir 6n dinh vach ho khoan khi khoan qua cac dia tang dat yeu, cat chay. cac lia tSng 
co nude chay ng^m va co xuyen qua tSng cat set; 

+ Giir dung djeh tao cot ap luc trong qua trinh khoan; 

+ Lam van khudn dd be tong tao coc. 

• Vat lieu lam dug vach: bang thep hoac Composite. 

Hien nay, hau het cac cong trinh ddu sir dung ong vach bang thep dd giir in dnh vach 
Id khoan, bdi no co uu didm la dl gia cong che tao, do ben va do cirng cao, gia tianh re, 
nhimg no dd bi gi, bi an mon va trong luong ciia no nang gay kho khan cho ’iec van 
chuydn va thi cong. 
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4.5.1.2. Xdc dinh kick thirdc vd tilth toon ong vach 

Duong kmh none, chicu day va chidu dai dug vach phai chon sao cho dam bao vd mat 
do ben, cuong do; phu hop voi dudng kfnh coc, dudng kfnh ngoai cua dau khoan va dac 
diem dia hinh, dia tang noi thi edng, cd the chon nhu sail. 

o) Difd'tig kwh i'd/ (to cloy dug vetch 

- Diro'ng kfnh trong dug vach: D lr = D llk + 

(60 4- I5())(mm); hoac D (l =l.l x D llk . 

Trong do: 

D u .: dudng kmh tiong cua ong vach; 

D llk : dudng kfnh ngoai cua dau khoan; 

60 -r 150mm. 1.1, nine dfcli dung de 
dieu chinh do nghieng lech khi can thiet, 
dac biet d noi cd bun xo. cat chay va noi 
cd niroc mat nlur cong tnnh cau cang thi 
ong de bi nghieng lech. 

Chidu day: 8, = (I - 1,5)%D lr hoac: 

8, = 9 -t- 16mm khi D (l < 100cm. 

<S, = 16-r40mm khi D h > 100cm. 

Trong do: 

8,: chidu day dug vach. Hinh 4-4 

h) duett (lui dug vetc h: 

Noi t o iiifd'c mot: tilin' cong truth can, chug cd the chon chidu dai ong vach difa vao cac 
yen cau sau: 

+ Cao do mieng ong vach cao hon nine nude thi cong (MNTC) la 2m. 

+ Cao do day ong vach nam trong tang dat dfnh co goc ma sat trong <p > 10°, do set 
B < 0,75 hoac sue khang xuyen iniii q c > 4kG/cm : . Voi chidu day ngam trong tang nay sao 
cho ong khong bi lun thl chidu dai ong co the tmh theo cong tlurc: 

L( )v = L n + L () + 2m 

1'rong do: 

L ilv : Chicu dai dug nho nhat cua dug vach, (m); 

L ( i : Chicu cao tfnh. tu MNTC den day song, (m); 

L n : Chicu dai ngam cua dug vach, (in)', co the’ so bo chon L n thong qua vide chon 

cao do day ong vach ngam vao tang cliiu lire khong tham nude tu 0,5 -r 2m: 


C.do mieng 


ona vach 


* * 


t 1 


XL 


Dat 

yen 




Dat 

dinh 


Mac vita 
bentonite 


dng vach 

MNTTC 
_ S _ 


Cao do 
day 


a ^song 


I 


C.do day 
6na vach 
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Sau khi chon dupe L 0v , ta kidm tra didu kien lun ong: 

f*gur ~ ^dn nSljfj > r)P 0v - Pgjyiui^ 

Trong do: 

r|: he so' an loan , r| = 1,5; 

P ()v , P dn : Trong lurcrng va lire dAy noi ong vach, T; 
u = n x D n : Chu vi ngoai cua tiet dien ngang ong vach, m; 

D n : dudng ki'nh ngoai cua ong vach, m; 

lj: Chidu dai cua ldp dA't thu? i tiep xuc vdi mat hong cua ong vach, m; 
fji Sure cho'ng tinh toan cua ldp dA't thd i len mat hong cua ong, T/nr. 

Noi chi cd node ngc/ni: doi vdi ecu tnong coc khoan nhoi tren can 
Co thd chon chieu dai ong vach dua vao cac ydu cAu sau: 

+ Cao do dinh ong vach cao hom mat dat thi cong (MDTC) la 0,5m va cao hon muc nirdc 
ngam toi thieu la 2 m. 

+ Cao do day ong vach nam each MDTC tu 2 -r- 4m b noi dat tot de tranh sat Id mieng ho 
khoan do thiet bi va phuong tien di lai gan ho khoan va khong cho bun d&'t roi vao ho khoan; 

+ Cao do day ong vach nAm trong tdng dat co goc ma sat trong cp > 10°, do set B < 0,75 
hoac sure khang xuyen mui q c > 4kG/cnr. Vdi chidu day ngam trong tang nay sao cho ong 
khong bi lun. 

Tinh toan chidu dai ong vach tirong tir nhu tren. 

4.5.2. Nhun xet 

Giur dn dinh vach ho khoan bAng ong vach la mot trong nmrng giai phap rat dang tin cay 
nhat hicn nay, nhirng chi phi lai cao. Do do, chi sir dung no trong nhirng trirdng hop that 
can thiet, co the’ ket hop d'ng vach va dung dich bentonite de gift dn dinh vach Id khoan. 

4.6. GIAI PHAP GlO ON DINH THANH VACH HO KHOAN COC KHOAN NHOI 
BANG DUNG DICH BENTONITE 

Dung dich bentonite gom cd set, nirdc va mot so' chat phu gia, dung de giir dn dinh cho 
vach ho khoan khi khong cd ong vach hoac ket hop vdi ong vach. 

4.6.1. Thanh phan khoang vat ciia dung dich bentonite 

Dae tinh quan trong nhat cua dung dich bentonite la thanh phan ba nhom khoang vat set gom: 

1. Montmordlonite(AI-.O v 4Si0 2 .nH 2 0); 

2. Ilit (A1 2 0 3 .1 SiO v 1H 2 0); 

3. Kaolinit (Al 2 O 3 . 2 SiOT. 2 H 2 O). 
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4.6.2. Cac dac diem co ban aia cat khoang set diroc trinh bay nhu sau 


Dac diem co ban cua cat loai khoang set 


Khoang set 

Chieu day hat set 
(Ao, Amstron) 

Tong dien tich mat 
ngoai(m 2 /g) 

Hoat tinh mat 
ngoai(kG/cm 2 ) 

Montmorillonite 

10 50 

800 

1,5-7,2 

Iht 

50 e 500 

80 

0,9 

Kaolinit 

100 v- 1000 

10 

0,4 


Qua bang tren, co the; nlian thay kha nang dong tu cua dung dich bentonite phu thuoc 
vao chibu day hat set, chicki day hat set cang Ion thi kha nang dong tu cang manh, kaolinit 
dong tu manh nhat. ke den la ilit va it nhat la montmorillonite. Nhu vay dung dich 
bentonite co chua nhieu khoang set kaolinit thi kha nang dong tu cang manh. 


4.6.2. Cat dac diem aia dung dich bentonite co the anh huong den su mat on dinh cho 


epe khoan nhoi 


Vdi thanh phan nlut neu d tren, non dung dich bentonite co nhung dac diem noi bat 
nhu sau: 

- Dung trong dia dung dich bentonite Y) ti , n > Igjcin : 

Dung trong cua dung dich bentonite thay doi tu y ocn =1,02 1,5g/cm tuy thuoc vao 

ham lirortg cua bentonite cb irony (lung diclt (tit 6 = 14), tao ra mot ap lire lbn hon ap lire 
thiiy tmh ciia nude ngfim trong ho khoan, dupe dung <le giu on dinh vach 16 khoan. Tuy 
tirng loai dat va mire mrdc ngam ma cb the chon ben thfch hop, neu chon khong phii hop 

(Then < Then yen d,.) th > sc gay ra sir cb sap vach 16 khoan. 

- Tilth huyen pin) va do nhfft: 

Ttnh huyen phu la do phan ibig vat ly giira cac hat khoang set mang dien tich cung dau 
day nhau trong moi tnrbng nude (luong bentonite, khoang 6 a-14%). Nho tinh huyen phu 
nav ma cac hat dal do vach Id sc nam lo lung trong dung dich, tranh dupe hien tupng lang 
dong bun dat d day ho khoan. 

Do nhot cho phep cua dung dich 18 = 45s. Neu do nhat giain thi se xay ra hien tupng 
bun dat king dong d day lib khoan va vach ho khoan bi sat Id do tinh keo nhdt khong da 
kha niing lien ket giu cac hat dat rbi 1 ai, ngupc lai do nhdt tang thi hien tupng lang dong 
bun dat giant nhung chieu day cua Idp mang ao set tang (4mm) lam thanh vach ho khoan 
dfi sat Id va giam ma sat hong; \Tra bentonite bam dinh cot thep nhieu-lam giam kha nang 
diiih bam giira cot thep va be tong. 
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- Tinh chat xi'tc bien: 

The hi6n qua kha nang dong ket nhanh khi de yen va hoa tan nhanh khi cotac dong co 
hoc, duac dac trirng bang ufng suat cat tTnh sau khi de yen, xac dinh bang luc le tTnh. Tfnh 
chtft nay nham giiip cho thanh vach on dinh va thuan tien trong qua trinh khoan 

- Luang mat nude: 

Tri sd luong mat nude cho phep 10 -f 25cm 3 sau 30phut. Neu ldn hon se tiay doi tfnh 
cha't cua dung dich (do nhdt tang) va tao ra mot ldp ao set day > 4mm trong hokhoan de bi 
bong lam thanh vach 16 d6 bi sap Id va lam giam ma sat thanh giua coc - dat vaih. 

- Tinh on dinh (do phdn tang): 

Do phan tang cho phep nho horn 4 4- 8% sau 24gid. Neu ldn hon se lam tiay doi tfnh 
chat ciia dung dich (y ben giam lam sap vach 16 khoan) va xay ra hien tirpng d)ng tu dung 
dich bentonite xuong day ho khoan. 

- Do pH cua dung dich bentonite: 

Do pH dac trirng cho tfnh axft hay baza cua dung dich khoan, no co anh hfdng rSt ldn 
ddn chat luong dung dich, vi no tham gia, tac dong den cac phan Crng hoa hoc D6 pH cho 
phep tir 7 -f 9. 

Khi do pH =10 thi bat dau the hien anh hudng cua xi mang. Neu d6 pH : 11 thi tfnh 
nhdt va mat nude tang len, nhu vay, dung dich khong con dam bao yeu c&u. Di pH < 7 hay 
nude tu la den man thi kha nang dong tu (phan huy) dung dich khoan se xay ra 

Tom lai: nCu cac dac diem co ban nhu: (y bcn , do nhdt, do pH khong datyeu cau thi 
se gay ra su co cho coc khoan nhoi nhu: sap vach 16 khoan, giam ma sat hon;, giam kha 
nang dfnh bam giua cot thep - betong va co lSng dong (dong tu) bun da't -oentonite d 
day 16 khoan. 

4.6.3. Cac giai phap xiif ly cac van de mat on dinh 

Tuy theo phuang phap thi cong, loai dia t^ng va muc nude ng^m, ma ta neichon (y bcn , 
do nhdt, d6 pH va cac chi tieu tfnh nang khac cua dung dich bentonite theo Ph luc d- cua 
Tieu chuan TCXD 206 : 1998. 

Dung trong y ben co the’ chon theo di6u kien can bang on dinh vach ho khoan hu sau: 

Phuang trinh can bang tai mot diem bat ky tren vach 16 khoan: 

Z ap luc day = E ap luc giu 

Z ap luc day bao gom: ap luc tTnh cua muc nude ngdm (y w .z ll ), ap luc chu dong ua dat (a x ); 
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£ ap luc gift -»ao gam: ap 1 tie lmli cua col bentonite (y h .z b ), life kliang cat can true cua 
ItVp ao set (t s ); 

liay: + y w .z n = y lv /. b + T s (4.1) 


=> Yh = 


^ +y w-7-„ 


(4.2) 


Trong do: 

y (l , z h : ding trong va chieu cao cua col viTa bentonite; 
y w , z„: cling trong va chichi cao cua mire nude ngani; 

voi: £ = 7 (I .v ; o / = k.,.y.z ; k. = tg : (45°—^ ); 


v.y.z.tg 2 (45° - ( ^) 

o x = c.cr / = £.k ,.y.z = - -— (4.3) 

I - v 

v: he so poissan; 

y, cp, z: dung trong, goc ma sat trong va chidu cao cua cot dat; 

T s" : y ( i,/-h lg ( P’ + (Y ~ 1 )z b t S ( P’ + c ’ ( 4 - 4 ) 


Voi; y, y iln ,ipc': clung trong tir nhien, day noi, goc ma sat trong va lire dinh cua lop 
ao set; 
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Doi vo’i dat vdch la dot cut : c\ <p’ cua ao set c6 the duoc link cloi tCr gin tri - M , ip cua dat 
cal ban dau nhir sau: 

+ c’ co the lay bang gia tri tiling binh cua lire dinh ban dau (c u ) va lire Jiih (s) do dat 
nen hap phu bentonite: 

c’=(c s + c u )/2 (4.5) 

Thong tlurong c = 2c u 

=> c’= l,5c„ (4.6) 

cp’ co the lay bang goc ma sat trong cua dat set (ip (1 ), hoac: 

cp'— cp - 3“ + 3 D; (tlieo Bolton 1984) (4.7) 

D: la do chat tirong doi cua cat; 

Doi vo'i (tat vdeh Id (tut set: do do am tang len nen c\ ip’ cua ao set deu nh> lion gia tri 
c u , ip cua dat set ban dfiu, lire dmh cua lop ao set rat nho co the xcm nhir ban; 0 (e s = 0 ). 
c\ (p’co the xac dinh nhir sau: 

c’ co the tinh tlieo cong there sau: 

c'=u.c u .r t! (4.8) 

a: he so cliiel giam lire dinh, co the lay 0.55; 

c u : Luc dinh khong thoat nude ban dau cua dat nen; 

i d : lie so chict giam phu tluioc vao chieu sau epc. 

cp’ co the lay bang goc ma sat trong cua dat set 0p ti ), hoac: 

ip’=cp-3° (4.9) 

Doi vo'i si/ co bun dut-heiitonite tuny don g 6' da v ho khoun {do khoun g cut ct, do illicit, 
(to pht ... ): 

Khoang vat set cua bentonite: can kiem tra chat iirong va nen chon co nhie khoang vat 
montmorilonit de tranh hien tiraim done tu vfra bentonite. 

Do nhdt thich hop: phu tluioc vao phuong phap thi cong, loai dia tang u mire nuoc 
ngam. No da dupe nghien ciru tu ly lliuyet den lhue lien va tong ket nlur hang -19. Neu do 
nhdt giam thi co the them 1 -f 2 c d bentonite hoac 0,05s-29i chat phu gia (CVK, la loai hot 
do xu ly boa hoc chat lhai cua cong nghicp giay ma co, gom carlhyl. cel kilos, va mot so 
chat kliac co goc Na, Mg...; NanCOp...) dc tang do nhdt ciia dung djeh bentoni:'. 


152 



Neu do pH giam <'/ do hi (rung boa bdi nude ngam lam cho dung dich bi dong tu lhi 
ncn cho them vao dun” dich bentonite boa chat diPu giai (HC1, ...) tang do pH len trong 
khoang 7-9. 


Tri so dp nhdt thich hop cua dung dich 


Tinh hinh dia chat 

edng irinli 

P.Phap 

sir dung 

dung 

dich 

Tang dat 

Dp nhdt 

thich hdp 

500-700cc, S 

... 

Bicn phap 

Khi dp nhdt 

thap 

Khi dp nhdt 

cao 

r 



Cat min 

23-27 





PP man 



Them 1-5-2% 

Them 0.05- 




Cat trung-U) 

28-35 




N Udc 

hoan 


77 J.S 

bentonite 

0.1 % chat 

Khi dicu 

ngam 

-.— - 



hoac 0.05-2% 

giam nUdc, 

kicn 

it 


Cat min 

24-28 

chat phu gia 

hoac them 

cong 


PP tinh 

Cat truniz-u> 

32-40 







CMC 

nUdc 

trinh rat 



Cupi soi 

45-55 



binh 

Nude 


Cat min 

23-35 

Them 1% 

Them 0.1 - 

thudng 


PP tuan 






ngam 


Cat trung-lo 

33-40 

bentonite 

0.2% chat 



hoan 






nhieu 


Cupi soi 

55-65 

dong thdi 

giam nUdc, 




Cal min 

23-35 

them 

them nUdc 



!’P tilth 

Cat tiling to 

37 15 

04-0.2% chat 

khong thich 




Cupi soi 

70-80 

phu gia CMC 

hdp nffa 


Doi v&i si/ < o gichii uni sat lion g: do dp nhdt giam lain cho 1 ao set trd nen nhao nhol 
dan den giam ma sat dinh giua coc-dat, khi do can co bicn phap tang do nhdt cua dung dich 
nhu ncu a trcn. 


Doi v&i si/ co i'iiini dinh ham vn/a cot thep vd belong: do dp nhdt tang lam vua bentonite 
dinh bam nhieu vao cot thep, khi do can co giai phap lam giam dp nhdt cua dung dich nhu 
them nude vao dune dich. 

c 

4.7. CAC DAC DlhM CUA CAC LOAI DAT THUONG GAY RA SU CO CHO COC 
KHOAN NIIOl VA GIAI PHAP XU 1 Y 

4.7.1. Tinh hap phu cua keo dat 

Hap phu la mot trong nlurng bieti hien ro ret ve kha nang dac biet cua cac hat set. Sir 
hap phu dupe cilia lam 5 loai nhu sau: 
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4.7.1.1. Hap phu cahoc 

La kha nang giu lai cac hat la lung trong nirbc (dd bentonite) khi no than' qua dat. 
Loai hap phu nay dac trung cho dat cat, no phu thuoc vao do rbng, ty le cac cap phbi hat 
cua cau true dat va the" hien o kha nang giu lai cac hat hoa lan trong dung dich khi dung 
dich tham qua. 

4.7.1.2. Hap phu ly hoc 

Hap phu ly hoc hay kha nd/ig hut ly hoc cua dat, dac trung kha nang hut cac v&t chat 
xung quanh do b! mat tir do tren mat tiep xuc giua cac hat dat vbi dung dich bentonite h'inh 
thanh cac mang hap phu va tao sue cang be mat anh hubng dang ke den do 6n iirh cua dat 
vach ho khoan. 

4.7.13. Hap phu hod hoc 

Dac trung kha nang giu lai tren be mat cua hat dat cac cha't hoa tan 6 dang ket :ua khong 
tan hoac tan bang cac phan ung hoa hoc xay ra trong dung dich dat tao ra cac mudi it tan 

trong moi trudng axit tir cac chat ban dau la Ca 2+ , SO 2 ”, Fe 3+ , PO 4 . Cac phan ung hoa 
hoc nhu sau: 

Na 2 S0 4 + CaCl 2 -> CaS0 4 + 2NaCl 
Al 3+ + P0 4 ” ^ aipo 4 
Fe 3+ + PO 4 ~ -> FeP0 4 
3Ca 2+ + 2PO 4 " Ca 3 (P0 4 ) 2 

7.4.1.4. Hap phu ly-hoa hoc (hap phu trao doi) 

Tfnh chat nay the’ hien qua phan ung ly - hoa hoc giua keo dat voi ion tron^ dung dich 
dat. Dat co the trao doi nhfrng cation bi hut den b6 mat cac hat nho tir trubc (nhu Ca 2+ , 
Mg 2+ , Na + , v.v...) lay nhung cation cua dung dich dang srtp tiep xuc vbi no trenco so tuong 
quan v6 duong lupng dSn den sir thay d6i ro ret cac tinh chat co ly cua dat tuy thuoc vao 
thanh phan vat chat co trong dung dich dat. PH cang lbn thi hS'p phu cang manh 

4.7.1.5. Hap phu sinh hoc 

La hap phu lam cho dat (th6 nhudng) giau nhung chat tfnh luy dupe trong qia trinh hoat 
dong song cua cac vi sinh vat, No la yeu to quan trong cua qua trinh tao thanh tho nhudng 
va cung co anh huong lbn den tfnh chat cua dat. 

Tom lai: Cac loai hap phu tren khong xay ra rieng le tirng loai, ma chung lay ra cung 
mot luc. Do pH cang lbn thi kha nang hap phu cang manh. Trong dat cat, chu yeu chi xay 
ra hap phu co hoc va ly hoc; trong dat set m£m thi hap phu ly hoc va ly-hot hoc la chu 
yeu, tao thanh lbp ao set tuong doi mong, con doi vbi dat set cung thi chu yeu la qua trinh 
trao doi ion o cho tiep giap giua vua bentonite va dat vach, tao thanh mot lbp nang ao set 
rat mong. 
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4.7.2. Cac dac diem eua cac loai dut set yeu thudng gay ra su co cho coc khoan nhoi va 
giai phap xir Iv 


Dac di^m dia chat vung dong bang a nude ta dac biet la d dong bang song Cuu Long 
deu xuat hien lop dat \eu dang bun set vdi chieu day tu 15 den 30m, trong cac hoat dong 
thi cong dao ho khoan ha coc khoan nhoi deu phai xuyen qua Uing dat neu tren. Neu trong 
dat dao ton tai cac cation co kha nang hap phu va trao doi cation cang yd'u (tuc la cation co 
hoa tri nho, nong do thap, do pH thap va ban kinh hydrad hoa ldn) thi kha nang Ling dong 
bun dat xuong day ho khoan cang cao. 

Neu trong dat dao co cang nhieu chat CaCl 2 va Na 2 C0 3 thi kha nang dong tu bentonite 
cang manh xuong day ho khoan theo phan ung sau: 


Hat 

set 


H 

Al 


+ 2Na 2 Cq+ bhO 


Hat 

set 


Na 

Na >, 

Na * + Al(OH^:+ 2CQ 

H- \ 

Na 


Neu trong dat co nhidu khoang set Kaolinite thi se lam tang khoang nay trong dung 
dich bentonite d;in den dong tu nhidu bentonite xudng day 16 khoan. Trucmg hop trong dat 
co nhigu khoang set Montmorillonite thi se lam cac tinh nang cua dung dich bi thay doi va 
nhat la khi do nhoi tang cang cao thi b6 day cua bentonite ban quanh co't thep (nhat la thep 
gan) cang 16n. 

• Cue gidi phap a/? ly cac sit co: 

• Giai phap de khac phuc hien tuqng lang dong bun dat di .ha nang hap phu va trao doi 
cation yeu, la them vao clung dich khoan hoa chat co cation hoa tri cao hoac nong do cao 
hoac tang db pH, v.v... 

• Giai phap khac phuc hien tuqng dong tu bentonite do dat co nhibu CaCl 2 va Na 2 C0 3 : 
them vao dung dich khoan hoa chat d6 trung hoa bbt 2 chat tren. 

• Giai phap khac phuc hien tuqng dong tu bentonite trong dat'co nhibu khoang set 
kaolinite, co the la sau thoi khoan thay dung dich bentonite moi. 

• Giai phap de khac phuc hien tuqng bentonite bam quanh cot thep qua day do trong dat 
co nhibu khoang set montmorillonite (do nhot tang), co the thbm nude vao dung dich 
bentonite d6 gam do nhot. 

4.7.3. Nghien curu cac dac diem cua cac loai dat cat thudng gay ra su co cho coc khoan 
nhoi va giai phap xu ly 

Lay vi du xet su phan bo tang dia chat vung dong bang song Cuu Long thucmg nh|n thay 
rang tang dat cat co mat 6 hau h£t cac vung, n4m ben dudi tang dat yeu va xen lan voi cac 
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tang dat set, xuat hien d cac trang thai tu chat den xop rdi, vdi cac ten goi thco thanh hat 
nhir cat to den cat bui. 

4.73.1. Dae diem ciia cac loai dat cat thu&ng gay ra sued cho coc khoan nhoi 

- Dae diem chung cua cac loai dat cat la: thanh phan hat dang cap phoi, cac hat rdi rac 
khong lien ket vdi nhau, do rdng tirong doi lorn va tlurdng trong tang cat co chira nude ngatn 
den nude ap lire. 

- Do vay, thanh vach dao trong tang cat thudng sat Id (khong 6n dinh) va nhat la khi 
trong tang cat co nude ngatn co ap, khi do se xuat hien hien tirong cat chay. 

- Doi vdi tang cat rdi xop tin de gay ra sir co cho coc khoan nhoi nhu: thanh vach ho 
khoan bi sat Id, than coc bi phlnh, co dang re cay. 

Anh huang cua hien tifctng cat duty: 

Do dong bun cat chay vao trong ho khoan dudi tac dung cua lire thuy dong va dac biet la 
nude co ap lam cho vach ho khoan bi sat Id rong ra va co thd lam sSp tang dat khac ben 
tren. De! co dd ra cac giai phap xu ly thich hop ta can diem qua vt quy luat, dieu kien phat 
sinh hien tuqng cat chay. 

Dieu kien phut sinh hien tifo'ng cat duty: 

Hien tuqng cat chay chi xay ra khi: dat la dat cat, cat pha bui ( lire dinh ket c rat nho ) va 
Id rdng chira day nude va nhat la nude co ap. 

Nguyen nhan chinh ciia cat chay la ap lire thuy dong ciia dong nude ngam truyen vao cat 
hat dat khi khoan 16. Do tinh tham nude yeu cua cat chay nen ap lire thuy dong gay ra ap 
lire tham truyen vao hat cat lam cho hat cat di chuydn thco inrdng giam gradien tham. 
l.V.Popov da xac dinh rang: Tri so gradien tham lam cho cat chuyen sang trang thai chay, 
tilth thco cong thirc: 

• g h = (Yn- 0(1 ~n) 

Trong do: 

Yo : Trong luqng hat dat; 
n: Do rdng ciia dat; 

Khi ap lire thuy dong bang hay vuqt hon dung trong day ndi cua hat dat, sc lam cho dat 
chuyen sang trang thai lo lung va se di chuyen. 

^ — On /n Ydil ’ Oln — Ydi/Y 

Trong do: 

0 : ap luc thuy dong; 
y tll ,: dung trong day ndi; 
y n : ty trong nude; 
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Khi y n = I (hi I iln = y tin , khi I l(ll Ion lion I„ h lh'i cat chay hat dfiu xay ra: 

Oat cat cliuycn sang trang thai chay se mat lien ket kien true. Cac hat chuyen sang trang 
thai lo' 1 Ci'ng; 


4.73.2. Cac gidi phap xii ly ede su co 

Truong hop trong tang dat cat co hien tirong cat chay nen sir dung ong vach db gifr on 
dinh thanh vach 16 khoan. 


Truong hop trong tang cal co hoac khong co mach niroc ngam co ap thl co the sir dung 
dung dich bentonite de gifr on dinh thanh vach 16 khoan, vdi cac ly do nhir sau: (1) Dung 
trong cua dung dich bentonite >lg/cnr\ se tao ra ap lire Ion ho'n ap luc cua muc nude ngam 
nen giant dupe tac nhan gay sap vach 16 khoan. (2) Duoi ap lire cua cot dung dich bentonite 
se tham nhfip vao thanh vach cat ctia ho khoan tao thanh lop ao set, khi do xay ra qua trinh 
hap phu co' ly hoc gifra dat cat va bentonite. Cac hat cat roi rac trong lop ao set se dupe lien ket 
lai voi nhau boi tac nhan ximang hoa-keo bentonite. Lop ao set nay co do b6n (lire dinh c’) 
tang t Cr 2s 3 I fin ctia lop dat cat ban clan, lam tang tinh on dinh cua thanh vach 16 khoan. 

Cac dac diem cua mroc trong dat doi khi cflng co the anh lurong den su 6n dinh cua 
thanh vach hb khoan epe khoan nhoi va giai phap xir ly: 

Niroc ngfim 6 dang nude tu do co ty trong bang lg/cnr. Viec xac dinh cac tinh chat vat 
ly, thanh phan hoa hoc va dong thai ciia nude quan he den tilth phu hop trong viec lira chon 
giai phap gifr bn dinh thanh vach no khoan va danh gift kha nang an moil hoa hoc cua nuoc 
doi voi be tong cot thep. 

Tuy theo dieu kieu the nam ciia cac tang mroc duoi dat co the’ chia dong thai nude dudi 
dat lam 1 loai nhirsau (nuoc thupng tang, niroc ngam): 

Nndt ilufpiig tang : mint trong tang dat xop roi 6 tang tren cling ciia vo trai dat. Luong 
nuoc thupng tang do nuoc mu'a, nuoc ngung tu hay nuoc lu dupe gifr lai va tich tu tren be 
mat ciia lop dat da each nuoc hoac thftin nude yen, be day tang nude co the tir 1 -2m vdi 
then phan bo han chc va mang tinh tire thdi. Do vay, khi khoan dat d khu vuc co nude 
tiurpng tang, nuoc nay se cluiy vao ho khoan lam giam tinh nang ciia vfra khoan luc do, co 
iIn gay sir co sap vach hd khoan va ncu mrdc nhiem ban bdi nude sinh boat hoac nude tha 
.ong nghiep, gay an mon, cot thep, be tong coc sau nay. 


- Nitric ngam: la niroc nam duoi tang nude thupng tang, 
da khong thfim mroc. 


ket thiic ciia tang nay la tang dat 


Nghien cuu gidi phap xuly ede sued'tren 

• Theo niur phan tich d tren, thi do pH de xiic tien cac phim ung trao doi xay ra tlurong la 
Ion lion 7 Do vay, ncu pH ciia dat vach hay ciia niroc ngfim trong hd khoan cang thap thi 
pH cua vi.a bentonite tnrdc khi dira xudng hd khoan cang cao (tlurong pH > 0), sau cho pH 
ciia vfra khoan trong qua trinh khoan (da bi trung hoa vdi pH ciia dat vach) v5n ldn hon 7. 
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• Neu nude ng&m c6 ti'nh an mon be tong cot thep (co chira acide cloride, aciie sulfate 
va do pH thap), khi nude ngam chui vao be tong se gay truong no nhanh chd'ng nude va 
cement, tir do gay ra nut cue bo hay nurt lien tuc be tong. Do do can phai thiet ke ldp be 
tong bao ve boc ngoai ldp be tong chiu luc, thudng ldp nay day khoang I Ocm. Mac be tong 
chiu luc thudng tang them mot cap. Nhu vay, neu coc co dudng kfnh 100cm, mac 300, khi 
co xet de ti'nh an mon thi dudng ki'nh coc yeu cau la 120cm, mac la 400. 

• Trudng hop ho khoan di qua cac tang ddt co chuc nude thucmg tang hoac nidc ngam 
co ap cao thi giai phap tot nhdt la dung ong vach de giu thanh vach Id khoan, dan bao vua 
khoan khong bi nhilm ban va khong giam tfnh nang cua no. Con neu nude ngam khong co 
ap thi co the dung dung dich bentonite de gift on dinh thanh vach Id khoan va car phai chu 
y den viec chon tfnh nang cua dung dich bentonite sao cho phu hop didu kien cat ndn va 
tfnh chat ly hoa cua nude ngam nhu da neu d tren. 

4.8. NHAN XET VA KET LUAN 


Loai coc khoan nhoi, ngoai cac uu diem nhu da neu d chuong 1, con ton tai mot so 
nhupc didm dupe thd hien qua cac sir co nhu da trinh bay d tren. Cac sir co' tren ioi khi rat 
phuc tap kho khic phuc sua chua, co the dSn den chi' phi rat cao, hoac khong sirs dupe ma 
phai thay coc mdi. Do do, each tot nhat la nen du phong cac sir co co the xay ra h eu ro cac 
nguyen nhan va co bien phap phong ngira. 

Co the nhSn xet rang: khi thi cong coc khoan nhoi thudng gap nhieu sir co la do co qua 
nhi^u yeu to anh hudng den no, ma kinh nghiem thiet ke va thi cong cua nucc ta chua 
nhieu va chua quan tarn dung mure den cac anh hudng cua cac ye'u td' do, cho nen thudng 
gap phai cac su co nhu tren. Cac yeu td do la: Dieu kicn dia chat thuy van cong trinh (dat 
yeu, cat, set, nude trong dat , v.v... Trong khao sat hien nay chi xet ve tfnh chdt co, ly cua 
no ma chua quan tarn den tfnh chdt hoa da't, hoa nude, hien tupng cat chay vi dat sup, 
v.v...), dung dich bentonite (chua xet mdi tuong tac that day du gitra no va mdi tudng dat 
nen), v.v... 
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Chuang V 

KIEM TRA, THLTTAI COC, NGHIEM THU 


5.1. CONG TAC KIEM TRA NGHIEM THU 

5.1.1. Yeu cau chung 

Viec kiem tra, giam sat chat luqng va nghiem thu coc khoan nh6i phai thuc hien tai hien 
trirong va phai can ctr vao ket qua thi nghiem cua cac phong thi nghiem hap chuSn. 

Cac dung cu, thiet bi kiem tra chat lirong thi cong coc phai dam bao do chinh xac, tin 
cay. Cac h6 so, tai lieu nghiem thu, cac ket qua thi nghiem v.v... phai co day du va dam bao 
chinh xac. 

Cac can bo ky thuSt, cac thi nghiem vien lam cong tac thi nghiem, kiem tra, giam sat va 
nghiem thu ky thuat chat lirqng phai co du trinh do chuyen mon va duoc dao tao, hudng 
dSn cong nghe thi cong coc khoan nh6i. 

5.1.2. Kiem tra cong tac khoan tao 16 

Trong qua trinh khoan coc can kiem tra cac thong so ve so 16 khoan theo bang 1 sau day: 


Bang 1 


IT 

Thong so' kiem tra 

Phuong phap ki6m tra 

I 

Tinh trang 16 

- Kiem tra bang mat va den doi. 

- Dung phuong phap sieu Sm hoac camera ghi chup thanh 16 khoan. 

2 

D6 thSng dung va 
d6 sSu 

- So sanh khoi luqng da't la'y len vcfi the tlch hinh hoc cua coc. 

- Theo luqng dung djch giu thanh vach. 

- Theo chidu dai can khoan. 

- Dung qua doi. 

- May do do nghieng, phuong phap sieu am. 

3 

KIch thuac 16 

- M.iu, calip, thu6c xep mo va tuf ghi d6 ldn nho cua duong kinh. 

- Theo duong kinh ong vach. 

- Theo d6 mo cua canh mui khoan khi mo r6ng day. 

4 

Tinh trang day 16 
khoan va do s£u 

cua mui coc 

- La'y mau va so sanh vdi da't, da luc khoan. Do do sau trong khoang 
thoi gian khong nho hon 4 gio. 

- Do sach cua nude thdi rira. 

- Dung phuong phap tha qua roi hoac xuyen dong. 

- Phuong phap dien (dien trd, dien dung v.v...) 
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Trudc khi dd be tong can phai thuc hien kieim tra 16 coc theo cac thong so 6 b.ng 1 va 
lap thanh bien ban de lam can cuf nghiem thu. 

Cong tac thi cong va kie'm tra nghiem thu v6: Vi tri va kfch thirdc hmh hoc 1< khoan; 
Cong tac gia cong lhp dat long cot thep; Chat lupng be tong coc khoan nhoi dupe <uy dinh 
trong bang 2. 

5.1.3. Kiem tra chat lirpng be tong epe 

Tat ca cac chi tieu ky thuat cua cot lieu Ion thu theo TCVN 1772:1987 "Da.soi xay 
dung - Phuong phap thu”. Doi voi cac loai vat lieu khac can thuc hien cong tac kien tra va 
cong tac thf nghiem xac dinh thanh phan h6n hop be tong coc thuc hien theo noi lung da 
neu a chuong III. 

S6 lupng coc phai ki6m tra tuy vao mure dp quan trong cua cong trinh cung nhu tiv vao su 
hoan thien cua thiet bi va kinh nghiem cua don vi thi cong ma co quan thiet ke hoat t6 churc 
tu v^n quyet dinh nhung khong ft hon ti le % (so vbi tong so' coc) quy dinh trong ban; 2. 


Bang 2 


Sai so' cho phep 

Doi tupng 
kiem tra 

Phuongphap 
kiem ra 

1 

2 

3 

1. Do sai lech cho phep ve vi tri mat bang dinh va ve 
true xien (tga) cua coc khoan so vbi thiet ke: (tinh 
theo gia tri d - difdng kinh coc): 

Khi ho tri mol hang coc theo mat chinh can: 

± 0,04 ; 1:200 - Truong hop thi cong tren nude. 

Tung coc 

Nghiem hu (do 

± 0,02 ; 1:200 - Truong hop thi cong tren can. 

nt 

bang rruv thuy 
binh, on; doi va 
thude lay) 

n 

Khi ho tri hai hoac nhieu hang coc theo mat chinh can: 

±0,1 ; 1:100 - Truong hop thi cong tren nude. 

nt 

n 

± 0,05 ; 1:100 - Trubng hop thi cong tren can. 

nt 

n 

2. Sai so cho phep (tinh theo cm) ve kith thitetc thuc te 
cua Id khoan va kich thuac ma rong ban day coc: 

± 25 - ChiPu sau 16 khoan (d cao trinh) 

Tung 16 khoan 

Kiem tra do theo 

± 5 - Theo ludng kinh 16. 

n, 

chi dftn cia thiet 
k6 morg coc) 

n 
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! 

2 

3 

± 10 - Theo chieu sau cua doan hinh tru m6 rong ban. 

Tung doan 
mo rong 

nt 

± 10 - Theo dti'o'ng kinli mb' rong. 

nt 

nt 

± 5 - Theo chieu cao doan hinh tru mo rong. 

nt 

nt 

Sai so cho plicp (null theo cm) ve vi tri dot long cot 
thep trong long t or khoan so i d'i thict ke: 



± 1 - Theo vi trf dat cot thep doc voi nhau tren toan 
chu vi cua long. 

Tung l6ng 
cot thep 

Kidm tra (bang 
thuac cuon thep 
va thuoc det) 

± 5 - Theo chieu dai thunh thep. 

nt 

nt 

± 2 - Tlieo cir ly cac biroc dai xoan oc. 

nt 

nt 

± 10 - Theo khoang each cac vong dai cung 6 mut 
long thep. 

nt 

nt 

± 10 - Theo khoang each cac con ke tao lop bao ve 
cot thep. 

nt 

nt 

± 1 - Theo chieu cao con kc 

nt 

nt 

±2 - Theo d iron g kinli cua long thep tai vi trf dat 
vong dai cirng. 

nt 

nt 

4. Sai so cho phep vc clu tint \ t?a be-tong vbi do tun kirn 
hinh chop 16-IOcrn. do hc-tbng trong mMc vao long 
coc theo Phn-ong plnip t til bug theo chum tlidng diing: 



± 2 cm - Theo tri so do sut. 

Theo 

TCVN 3106:1993 

Theo 

TCVN 3106:1993 

± 2 % - Theo tip tach \ ira va do tach mroc. 

Theo 

TCVN 3109:1993 

Theo 

TCVN 3109:1993 

5. Sai so cho phep ve clti lien he tong lam epe khoan: 

Khong co vi pham v& tfnh lien tuc tren toan chibu dai coc 

2 coc cho 

mot cau 

Ki6m tra bang 
thiet bi dac chung 



va quan sat 

+ 20; - 5% Ctrong do hc-tong 

nt 

Kiem tra 6 man tu 
loi khoan qua coc. 


5.1.4. Kiem tra can lari” trong 16 


Cong tac kiem tra can lang trong 16 phai thirc hicn ngay sau khi ket thuc viec tao 16 va 
xir ly lang can. Tnrdc khi do be tong phai do lai cao do day 16 khoan, chibu day cua lap can 
lhng xuong dudi day lo {ncu con) phai ghi vao nhat ky khoan 16 va khong duac vuat qua 
quy dinh trong bang 3. 
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Bang 3 



. 

Loai coc 

Sai so cho phep 

1 

Coc-chong 

h < 5 cm 

2 

Coc chong + ma sat 

h < 10 cm 

3 

Coc ma sat 

h < 20 cm 


5.1.5. Kiem tra chat luong dung dich khoan 


Trirac khi do be tong, khoi luong rieng cua dung dich trong khoang 50 cm ke tu daylO 
khoan phai nho hon 1,25, ham luong cat < 8%, do nhbt < 28 s Dung dich vua sa dung de 
thi cong coc khoan nh6i phai co cac chi tieu ky thuat ban dau phu hop vbi cac quy dinh 
trong bang 4. 


Bang 4 


Ten cac chi tieu 

Yeu cdu 

Phuong phap kiem tra 

1. Khoi luong rieng 

Tir 1,05 -1,15 

Ty trong ke dung djeh set hoac B>meke 

2. Do nhot 

Tir 18-45 sec 

Phuong phap pheu 500/700cc 

3. Ham luong cat 

<6% 


4. Ty le keo 

>95 °k 

Phuong phap dong coc 

5. Luong mat nude 

< 30 cc/30 phut 

dung cu do do md't nude 

6. Do day cua do set 

Tir 1-3 mm/ 30 phut 

dung cu do do mat nuoc 

7. Luc cit tinh 

Iphut: 20-30 mg/cm 2 

1 Ophut: 50-100 mg/cm 2 

Luc ke c/it tinh 

8. Tinh 6n dinh 

< 0,03 g/cm 2 


9. Tri s6 pH 

Tir 7-9 

Gid'y thu pH 


5.1.6. Ki£m tra sure chiu tai cua coc 


De dam bao chfnh xac sue chiu tai gioi han cua coc don phai can cu vao tmh chat trong 
yeu va cap cua cong trinh, dieu kien thuc te dia chat cong trinh, yeu cau thiet l:e va tinh 
hinh thi cong cong trinh ma to chirc thCr tinh hoac thu dong co dii do tin cay cho eye don va 
luu y nhirng diem sau: 

- Khi khong the tien hanh nen tinh coc don den tai trong giefi han thi co quan tc v^n thiet 
ke phai quy dinh tai trong nen toi thi6u l^n coc theo quy dinh cua tieu chu^n thu tnh coc. 

- Viec lua chon phuong phap thu tinh coc don phai dua tr6n cac tidu chuan do co quan tu 
van thiet ke yeu cau vdi sir chap nhan cua chu dau tu. 

Khi roi vao mot trong nhung trudng hop sau day thi phai thu nen tinh coc don theo 
phuong thing dimg: 
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1) Mong coc cua cong trinh quan (rong. 

2) Trirdc khi thi cong coc cua cong trinh dura thuc hien thu tTnh coc don ma c6 mot 
trong cac trubng hop sau day: Dichi kicn dia chat phirc tap; Do tin cay v6 chat lupng thi 
cong coc thap; Mong coc cua cong trinh it quan trong nlurng co so luong hon 30 coc. 

3) Cong trinh mong coc chin tac dung cua luc keo hoac lire nen ngang Ion theo quy dinh 
cua lieu chuan xay dung TCXD 88: 1982 “Coc - phuong phap thi nghiem hien truong“ phai 
thuc hien cong tac thu tTnh. 

So lupng coc can thu thong thirdng lay 2% tong so coc nhimg khong ft hon 3 coc, doi 
voi cong trinh co tong so coc dirdi 50 coc thi phai thi nghiem 2 coc. 

Pham vi nen dp thing cac phuong phap thu' dong 

Ngay nay a nude ta da ap dung kha rong rai cac phuong phap kiem tra sue chiu tai thing 
dung coc don bang phuong phap thu dong co du do tin cay. Khi roi vao mot trong cac 
trudng hop sau day thi phai kiem tra thu tai coc bring phuong phap thu dong: 

1) Mong cua cong trinh quan trong ma khong co kha nang thuc hien thu nen tTnh coc don. 

2) Kiem tra bo sung cho vice thu coc bang nen tTnh. 

3) Mong coc cua cong trinh thong thirdng, ft quan trong va dupe co quan tu van thiet ke 
yen cau. 

So lupng coc can phai thu dong do co quan tujvan thiet ke yeu can thong thubng lay 4% 
tong so coc nhung khong ft hon 5 coc. 

Ntiling diem can hi'u y doi voi piufong phap thu' dong nhi( sun: 

1) Phuong phap bien dang Ion (PDA) thirdng dupe dung hong thu dong cho coc. Khi thu 
dong phai co day du cac loai thiet hi do dac nlur: do dupe do choi; do chdi dan hdi v.v... 
Vice thu dong theo phuong pluip hien dai phai do nhung ky su co trinh do va kinh nghiem 
thuc te thuc hien. 

2) Ket qua ciia phuong phap thu dong dupe xem la tin cay neu no dupe so sanh doi 
cluing voi ket qua thu nen tTnh coc trong dieu kien dia chat cong trinh tuong tir va kh6ng 
dupe sai lech nhau qua, sau do dung phuong phap dong de kiem tra voi so lupng Ion coc da 
thi cong. 

5.1.7. Nghiem thu epe khoan nhoi va dai 

Coc phai duoc kiem tra trong tat ca cac cong doan lam coc, ghi vao cac m^u bien ban 
qu;in If chat lupng da dupe chit dau tu thong nhat va chap nhan luc trung thau, lap thanh ho 
so nghiem thu va dupe lira ti er theo quy dmh ciia nha nude. 

Ho so nghiem thu coc mong gom cac tai lieu sau day: 

Phan cluing 

- Ten cong trinh, ten chit dau tu va ten don vi thi cong; 
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- Ngifdi pint trach cong irmh; 

- Ngay, thang, nani thi cong. thoi tiet, nhict do; 

- Ten goi hoac so liicu cua phan cong Irinh, so liicu cpc, dirdng kmh va do dai thiet ke 
cua cpc; 

- Loai phuong pliap thi cong, thiet bj thi cong, duong kmh <juy din! : 

- Ban vc cot dia chat thi cong. 

Phan tau Id: 

- Mire nirac ngam hoac mire nude song bien; 

- Toe do va qua trinh thi cong tao 16; 

- Kfch tlnroc va vi tri tliirc cua 16 coc (mire lcch tain va do thang dung); 

- Duong kmh va do sail 16 khoan, duong kmh va do dai cua ong chong hoac ong dinli vi 
6 tfing mat; dp dai thuc tc cua coc, do thang dung cua cpc. 

- Bien ban kie’m tia thco bang 1 va bang 2. 

Phan gift thanh vach va rot thrp: 

- Loai dung dich gift thanh va bicn pliap quail If dung dich; 

- Thoi gian tlii cong cho nidi giai (loan; 

- Bo til cot thep. plurong pliap noi cot tliep; 

- Bicn ban kiem tra thco bang 4 va bang 5; 

- Nlurng true trac va sir co neu co va each xir ly; 

- I .oai tho va so nguoi tham gia thi cong. 

Phan kiem tra chat lifo'n g roc: 

- Bao cao kiem tra chat lu'png coc thco bang 6 va sire chin tai cua cpc don; 

- Ban vc lioan cong mong cpc khi dao ho mong den cot thiet ke; 

- Ngliicm thu dai coc g6m cac loai tai lieu sau day; 

- Bicn ban thi cong va kiem tra cot tliep be long dai cpc; 

- Bicn ban v6 col neo gifra dfin cpc vo'i dai cpc, cir li mep bien cua cpc a mop dai, lop bao 
vc cot tliep dai cpc; 

- Ban ghi do day, bc ; dai va be long ciia dai cpc va mo la ben ngoai dai coc. 

5.2. T1EU CHUAN CHAT LUON(i COC KHOAN NHOI 

Sau khi khoan dat \a rira 16 xong plnii dung cac ihict hi de kiem tra \ i til 16 khoan. ehieu sail 
16 khoan, duong kmh 16 khoan, do thang dung cua 16 khoan, bd day bun lang dudi 16 khoan. 

5.2.1. Sai so cho phep 

Cac sai lech cho pliep ve chat lirpng 16 khoan xcm bang sau: 


164 



Sai lech cho phep ciia coe khoan nhoi 


Tf 

\king nine 

Sai lech cho phep 

Ghi chit 

1 

Sai lech vi ti i 

Cum mdiig coc \ < Idem 




Mot coc don A < 5cm 


2 

Duong kinlt coe 

D ± Idem 

D: Duong kinh coc thiet ke 

3 

Do nghieng eua coc 

Coc thang diing 1/1.Odd 


4 

Chieu sau coc khoan 

- Coc ma sat: Khdng nong hon tri 
so thict ke 




- Coc chdng: Khdng nong hon 5cm 


5 

Be day him king 

- Coc ma s/il A < 4.0cm 


6 

Cirdng do be tong 

Dal cirdng do thict ke 

Binh quan 3 man 


Diro'c phep sir dung cac pin rang phap khdng pha Itoai coc dd kiem Ira chat krong be tong 
nhir: khoan lay man. sieu am co' hoc, Itieu ting dieu nude... d day dung phiro'ng phap khoan 
lay infill dc kiem tra chat hiong coc. 

- Khoan lay man : Khoan lay man I coc / loan bo nhdm coc 

- Khoan kiem tra mini mm coc: Khoan kiem tra loan bo so krong coc va phai khoan 
xuyen qua iniii coc 0,5m. 

- (Vic coc khoan co nghi van vc chat lu'o'ng hay qua limit thi cong cd sir co (hi nhat thict 
phai khoan kiem tra chat hro'ng ciia coc khoan nhoi. 

Be tong due coc khoan nhoi then phiro'ng phap dug dan vua di chuyen thang dung phai 
thoa man cac yen can san: 

Chat krong be tong va edi thep phai phit hop vdi TCVN 4453-87 

- Khdng cd vet nut 

- C’liicu sail chon coc khong nho lion veil can ciia thict ke 

- Doan dfiu coc ngam vao be coc va clticu cl a i cot thep nco trong be khdng nho ho’n 40 
Ian dudng kinh cot thep. 

5.2.2. (king hie then ddi. ghi ehep va lay mau 

Qua trinh kiem tra be tong phai tlurong xuyen kiem tra chat krong be tong va day 
chuyen do be tong trong uiroc. 

- Cac man be tong phai lax til pheu chiia dug dan de kiem tra do linh dong, do nhdt va 
dlie man kiem tra. 
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- Dd kidm tra chat luqng be tong phai due hai nhom mSu, m6i nhom 3 mSu vi6ng vdi 
kich thude 150 x 150 x 150mm hoac mftu tru tron 150 x 300mm tuy theo quy dim cua do 
an thiet ke. 

- Trong qua trinh do be tong can kidm tra va ghi nhat ky thi cong cac so lieu sau 

+ Toe dd do be tong 

+ Do cam sau cua ong vao vua 

+ Muc vua be tong dang len trong 16 khoan 

+ Cac so lidu vd vua be tong va sir do chay vua be tong 

Viec quan sat va ghi chep can tien hanh 30 phut m6t ian. Khi bat dau d6 be ton^thi vide 
ghi chep tien hanh sau 10-15 phut (xem mSu nhat ky d phu luc). 

- Chat luqng be t6ng coc khoan nhoi va chidu day mim day coc con duqc kidm ra bang 
phuomg phap khoan mui coc, khoan la'y mlu sau 28 ngay due coc cung co th6 dungphuong 
phap sir dung may sieu am, phong xa, song co hoc. Ki£m tra chat luong coc toin bo s6 
luqng coc trong mong. 

5.3. CAC PHUONG PHAP THlTTAI COC KHOAN NHOI 

Nhu da biet, doi voi coc dong, sau khi ha duqc coc vao trong da't den cao trinh thiet ke 
va khong co su co gi xay ra thi xem nhu coc da duqc thi c6ng dung thi6t k6. 

Con d6'i voi coc khoan nh6i, do due coc tai ch6 trong 16 khoan (thuemg tnng vua 
bentonite) nen van d6 chat luqng be t6ng than va kha nang lam vi6c thuc t6 cua toe lu6n 
lu6n chua duqc xac dinh ro rang. Do vay, can phai c6 phuefng phap ki^m tra danh^ia chat 
luqng kha nang chiu luc thuc te cua coc khoan nh6i so vori tfnh toan thi6t k& de xen xet co 
the chap nhan coc hay khong. Co the kiem tra bang cac phuong phap truydn thing nhu 
khoan la'y miu, nen tTnh, v.v... hoac sir dung m6t s6' phirong phap mdi nhu: phueng phap 
kidm tra khong pha hoai NDT doi voi than coc va m6t s6 phuong phap thu tai tong tlnh 
truyen th6ng, phuong phap thu tai trong tlnh bang h6p tai trong OSTERBERG, phuong 
phap tlnh d6ng STATNAMIC va phuong phap bid'n dang lofn PDA. 

5.3.1. Phuong phap thu tai trong tlnh truyen thong 

Nguyen ly: 

Dung hd thong coc neo hoac dung cac vat nang cha't phfa trdn dinh coc lam d6'i rong d^ 
gia tai nen coc. 

Phuong phap nay chi thich hop 6 noi co mat bang du r6ng, noi khong co nrdc mat 
(song) va coc thu co tai trong nho (< 2000 tan). 

Chi phi cho viec lam d6'i trong se cang 16n khi tai trong coc thur cang 1cm va nhr't la noi 
song nude. 

Vi du: trdn hinh 5-22: dan thu tai trong tlnh cua Cong ty 68, nen coc khoan ih6i c£u 
vuqt Song than thuoc du an duomg Xuyen A: 
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Hinh 5-1: Dan thittdi trong tinh cue khoan nhoi 
can \'i((ft Song Than thupc du an dating Xuyen A. 


5.3.2. Phirong phap thur tai tinh bang hop tai trong Osterberg 


53.2.1. Nguyen ly 

Dung mot hay nhieu hop tai trong OSTERBERG (hop thuy luc lam viec nhu 1 kfch thuy 
lure) dat d mui coc khoan nh6i hay d 2 vi tri mui va than coc trade khi do b£ tong than coc 
(xem hinh 3-11, Chirong III). Sau khi do be tong da du cucmg do, tidn hanh thir tai bang 
bean diiu thuy lire de tao ap lire trong hop kieh. Doi trong chinh la trong luang coc va sure 
chong ma sat hong. 

Thco nguyen ly phan lire, lire tniyen xuong dat mui cor bang lire truyan len than coc. 
Vice thir se dat tdi pha hoai khi mot trong hai pha hoai xay ra a mui coc va quanh than coc. 
Dira theo cac thiet hi do cliuySn vi va do lire gan s5n trong hop tai trong OSTERBERG se 
ve ra dirge cac bieu do ijuan he gifra lire tac dung va chuyen vi mui coc va than coc. Tuy 
theo trirdng hop pha hoai cb thb thu dirge m6t trong 2 bicu d6 quan he tai trgng - chuyen vi. 

Viec gia tai va do dac, ap dung theo ticu chuAn ASTM D1143-1995 “ Trinh tu thir tai 
nhanh” ciia My. 

Cach xac dinh tai trong gidi han: Do co mot pha hoai d mui hoac than ege nen phai ap 
dung phirong phap ngoai suy de tim pha hoai thir hai, va dirge tinh theo cong thde sau: 


P — p _i_ p 

1 ghcoc 1 ghmui 1 ghthan 

Neu khong tin tirdng d ngoai suy va thien vg an toan (hty tri so be), ta cb the lay : 

P = 1 P 

gticoc ghthu ciuoc 

53.2.2. Pham vi dp dung 

Co th6 thay ngay phirong phap nay phii hgp vdi cac coc co sire chong gidi han thanh ben 
va mui ege tuong dirong nhau. Con trong trudng hgp sire chong gidi han cua mui nho han 
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sire chong thanh bdn thi co the dat 2 tang a mui coc va than coc de thir. Cao trlh dat d tang 
than phai dam bao dieu kien P hmfli > P gh do;ill thAn AB . 6 Can MT da thirc hicn heo phtrong 
phap nay. 

Khi do trinh tir chat tai se phuc tap lion de’ co the xac dinh dupe P hrnflj P gh 0 lhan AH va 

P 

1 ahdoan lhan BO 














Huifi 5-3: Gia cony lap dot hop tat Irony Osterhery. 
i Ciin MT) irony yiai Joan yiii cony lony col thep 

5.3.3. Phirong phap thu tinh dong STATNAMIC 

5.3 3.1. Nguyen ly 

Dii'a tren nguyen tac plum lire cua dong 
co ten lira, ngirdi la tao in mot thiet hi dat 
Iren dan coc co kem then dm trong vira dii. 
cho nd gay phan lire tren clou coc co thiet hi 
gin chuyen vi cua coc trong qua trinh no, 
ket hop do cac thong so bien dang va gia 
toe d.'iu coc. Sail do dung cac phu'o'ng phap 
nhir plurong phap plurong trinh tmyen song 
hoac do cirng dong sc tinh ihrpc sire chin tai 
cua coc. 

5. 3.3.2. Pham vi dp clung 

Plurong phap nay co the dung cho tat ca cac loai coc dirng va nghieng trong nioi dicu 
kicn dia chat. 

Fir nam IhKS, bang plurong phap STATNAMIC ngirdi ta da thi’r dupe tai trong 0,1 MN 
va den nam 1994 da phot tricn tlu’r dupe tai trong den 30MN. Plurong phap nay dupe ap 
dung nhieu b Canada, My. Ha Lan, Nhat Ban, Due, Han Quoc, v.v... Nam 1995 Cong ty Tu 
van Anil quoc da dc nghi thu coc ong thep (tai trong thu 3MN) tai cang Container Tan 
Thuan bang thiet bi nay nlurng khong dupe chap thuan do nhieu ly do trong do co ly do 
chua dtrpc cac nha quan ly xay dung Viet Nam biet den. 



Hinh 5-4: So dc) hd tri thiet hi 
STATNAMIN - thdtui irony tinh 
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5.3.4. Phirungphap thu dong bien dang Ion PDA 


5. 3.4.1. Cac cat so cua phitcmg phap 

Vd co so khoa hoc, nguyen ly cua phuong phap thur dong bien dang lbn va thieloi phan 
tich dong coc PDA dua tren ly thuyet truydn song irng suat trong bai toan va chain ua coc, 
cac dac tnmg dong theo Smith va dira vao cac thanh tiru cua ky thuat dien tir va tin loc hien 
dai, v.v... 

53.4.2 . Phitcmg trinh truyen song 

Gia thiet coc dan hoi dong nhat; dat n^n lam viec deo ly tuong; 

Tir cac ket qua cua ly thuyet phucmg trinh truyen song ta co the xac dinh dirqc lie khang 
tong cong cua dat khi dong coc theo bi6u thuc sau: 


R 


F(t,) + F(t 2 ) + V — MC 

I_ i 


Trong do: 

R: sue khang tong cong cua dat; 

F: lire do duqc tai d£u coc; 
v: van toe do duqc tai dau coc; 

M: trong luqng coc; 

L: chieu dai coc; 

C: toe d6 truydn song irng suat trong coc; 

t,: thoi diem va chain toan ph;\n (luc va cham cue dai); 

t 2 : thbi diem song irng suat di het 1 chu ky tir dau den mui coc va phan xa la. 

5.3.43. Phitong phap Case 
Xet theo ban chat vat ly: 

R = R s + R d 

Trong do: 

R: sue khang tong cong cua dat; 

R s : sure chiu tai tmh, la gia tri ngubi thid't k6 quan tam va thu duqc khi thturtai tlnh, 
phu thuoc vao chuyen vi; 

R d : sue chiu tai dong, do viec dong coc, sue can dong, phu thuoc vao toe do: 

Dd co the loai bo sire can dong khi tmh R s , R d duqc dinh nghla nhu sau: 

R = I 7 V 

J V m Qj C p C 

Trong do: 

J: he so sue can dong; 
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Z: tro khang cua coc = VIC/L; 

V m0i coc : toe do lai mui coc, theo ly thuyet truyen song c6 the tinh dtrqc tu toe do do 
diroc tai thoi diem q o dau coc: 

V muicgc = 2 v ( t l)- R / Z ; 

Sau mot so bien doi ta co: 

R= (l-J).{F(t,)+Z v (t l )> + (l + J).{F(t 2 )-Z v (t 2 )} 

2 

De tinh he so can dong J, Smith dung phirong phap so sanh vdri ket qua thur tinh va gSn 
vdi kfch thude hat dat, theo bang sau: 

Bang: He so J 


Loai dat 

He so J 

Loai daft 

He s6 J 

Cat sach 

0J-0J5 

____ 

Bun set 

0,4h-0,7 

Cat bun 

0,15-5-0,25 

Set 

0,7-? 1,00 

Biin 

0,25-0,4 




53.4.4. Phan mem CAPWAP: (Case Pile Wave Analysis Program) 

Phan m£m may tinh nay sir dung phirong phap phan tir hiru han de giai bai toan tac dung 
tuong h6 cua he thong biia - coc - dat. Coc dirqc chia lam nhiSu phan doan, sure can dat sir 
dung mo hinh cua Smith, xem hinh 5-5; 



qi u, 


Hinh 5-5: Mo hinh srfc can dat theo Smith 


Stic can chung (tinh cOng ddng) 
cua dat tai phan doan i g6m 2 
thanh phan: 

R .= R si + R d> 

q, : Chuy^n vi tirong dd'i han che; 

J, : He so Stic can ddng Smith; 
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53.4.5. Can tao thiet bi PDA (My) 

Bua dong: co the dung bua hoi, bua Diesel co trong lugng bring 1-2% sue chiu ai coc. 

Cau tao cua thiet bi phan tich dong coc - PDA sir dung trong phuong phap thu Jong bicn 
dang Ion bao gom: 

•Dan do Ung sud't (2 dan do): cac dau do nay co kha nang do doc lap ung suat (bie'n 
dang) theo thdi gian tai vi tri gftn tren coc trong mot chu ky va cham. Cac so 1 ieu thu dirge 
nhd 2 gia toe ke vdi tan so cong hudng khoang 7500Hz dat d cac khoang each xuyen Jam 
d6u nhau d hai mat doi dien. 

• May ti'nh dien tu co gdn bo bieti doi so lieu: cac tin hieu tu cac dau do se dirge truydn 
qua cap noi chong nhieu den thiet bi ghi va bien doi so lieu. Thiet bi nay con co osciloscope 
dei giao tiep vdi ngudi sir dung va trinh diSn cac d6 thi: luc, toe do. Tat ca cac thiet bi nay 
dirge gin ben trong 1 may tmh hien dai. 

53.4.6. Cac ket qua do duoc 

Thiet bi phan tich coc - PDA co the’ dua ra ket qua sau: 

+ Siic chin tai cua coc: 

Sufc chiu tai cua ege tai tung nhat bua, tirng cao do ngap dat cua coc; 

Ma sat thanh ben; Sue khang cua mui coc; 

+ Ung sucit trong coc: 

Ung suat nen Ion nhat; ung suat keo ldn nhat; 

Ung suat nen tai mui coc. 

+ Sif boat dong cua bua: 

Nang lire truydn ldn nhat cua bua len dau coc; 

Luc tac dung ldn nhat len dau coc; Do lech tarn gifra bua va coc; 

Hieu suat boat dong cua bua; 

Tong so nhat bua. So nhat bua trong 1 phut; 

Chidu cao roi bua hoac do nay cua phan va dap; 

+ Tinh nguyen dang hope Ini’ hong cua coc: 

Xac dinh mure do hoac vi ti i hir hong cua coc. 

53.4.7. Pham vi dp dung 

+ Thdi gian thu nhanh hon thu iTnh, chi phi thap, thu dirge nhidu coc trong ngiiy; 

+ Lua chon dirge he thong dong coc hgp ly: 

+ Tien chuan ap dung: theo t ieu chuan A STM - D4945. 
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5.3.5. Vi du ve thu cue khoan nhoi 02400mm, dai 85,55M (coc thu P2 cua tru neo T14 
- Cong trinh Cau M I 

5.3.5. 7. Dac diem dia chat va vi tri coc xuyen qua diet tang 
Dac diem dia chat: theo hang sau: 

Bang 5-1 


Ky 

hieti 

lap 

Cao , 

4 Be 

do : 

,; 1 day 

day j - 

lop ! la| ’- 
m 
m 

Loai dat 

... . 

Dung 

trong 

tir 

nhien 

t/m 

Do 

set 

B 

Lire 

dinh 

c 

kG/nC 

Lire 

dfnh 

khong 

thoat 

mrdc 

c u 

Goc 

noi 

ma 

sat 

cp° 

Chi 

so 

SPT 

MOTK 

-0.95 j 








Cl 

-20 

19.05 

Set mem 

1,7 

2.34 

1 

10 


7,0 

C2 

-39 

19 

Sci ciVne 

1.85 

0 

20 

20 


45,0 

S2 

-54 

15 

Cat tiling chat vira 

2,1 




35 

45,0 

C3 

-72 

18 

Set eirng 

1,96 

0 

17 

30 


50,0 

S3 

-130 

58 Cat tiling chat vira-chat 

2,1 




38 

52,0 


53.5.2. Noi dung cua phiwng phdp thu tai tinli bang hop tai trong osterberg 6 cau MT 


• Dan vi thir tai: Loadtesi Inc 

• Ngay thd tai: 1)8/02/1008 

Oieu khac biet dan ticn vc nguyen lac so vo'i ph trail g phap tlur tai tTnh truyen thong la 
khong dat tai len tren dan coc ma dat ngay trong than coc. Nhd vay kliutig phai dung he gia 
tai hen ngoai hang cac doi trong, he neo hay phoi hap doi trong va he neo (trong thir tai tTnh 
truyen thong) ma dung ngay he tir trong han than cua coc va ma sat thanh ben lam doi 
trong. De tao tai trong than coc bo tri cac hop tai trong lam vice nlur mot kich thuy lire 
thong thirang va co cau tao phii hap chon san trong than coc trade khi thi cong. Sau khi 
bet dug coc da du cud'ng dp ticn hanh tao tai bring each bam dan thuy lire vao trong kfch da 
chon trong coc, cac bade chat tai va do chuyen vi mui coc va di'nh coc, thong qua cac ong 
do chon san dirac ticn hanh nhir trong thd tai tTnh truydn thong. 

Ket qua thu dirge sc la cac bieu do quan he chuyen vi va tai trong cho mui coc va dinh 
coc dirge xay dung doc lap. Tlii nghiem dirge xem la ket thiic khi hoac dat den sac khang 
ma sat gidi han hoac sure chong mui gidi han. 

Sa do nguyen Iy cua phtrong phap chat tai bang hop tai trong Osterberg nlur hinh 5-6a, b, c. 

Theo sadd chat tai nay. neu ggi tong cac lire ma sat thanh ben tren toan bo chieu dai ege 
la r nls , lire chong mui coc la P ni va lire do hop tai trong Osterberg gay ra la P () ta co nhan xet 
nlursau: 
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Khi tao lire P () trong hop Osterberg, theo nguyen ly can b&ng phan I in mot lire P () 
truyen len than coc va hirong len phfa tren sc dupe can bang bbi lire ma sat hanh ben va 
trong lirpng ban than coc G. Mot lire P 0 khac hirong xuong dubi va dupe thong lai bbi 
mot sire khang cua dat 11611 dubi mui coc. Do do trong qua tr'inh chat tai P 0 taig dan. ta co 
bieu thuc sau: 

P(j — (G + P ms ) < G + P ms gj(5fj ha n 

H «4 C P() ~ (P,n) < P|ii gioi hail 

Coe thf nghiem sc dat den pha hoai khi dat den can bang cua mot trong lai bieu there 
neu tren, tire la khi hoac bi pha hoai mui trubc (dat dubi mui coc dat den pha loai) hoac bi 
pha hoai b thanh ben trubc (coc va dat bao quanh co chuyen dich deo). 

Xay dung bieu do quan lie tai trong va chuyen vi tuong dirong b dau coc: 

Do ket qua thu dupe la hai bieu do tai trong - chuyen vi mui coc va dau coc Joe lap nhau 
nhu da neu tren, vi vay dc tien dung trong viec sir dung va so sanh vbi thu t.i tlnh truydn 
thong phai xay dung bieu db tai trong - chuyen vi dau coc tuong duong nhu tong vice thu 
tlnh triiybn thong. Db tlnrc hien dupe cong viec tren ta dua vao cac gia thict coian sau day: 

1- Duong cong chuyen vi - tai trong mui coc trong coc dupe chat tai truybi thong tuong 
ung nhu duong cong chuyen vi - tai trong dupe xay dung vbi dich chuyen di xiong cua hop 
tai trong Osterberg. 

2- Duong cong chuyen vi tai trong ma sat ben cua dich chuyen di len troig thf nghiem 
hop tai trong la tuong tir nhu dich chuyen di xuong trong thu uii tlnh truyen thing. 

3- Bo qua do nen trong than coc khi xem ban than coc la vat rfm. 

Tren co so cac gia thict nay, chon mot dich chuyen nhir diem 4 tren dubig cong dich 
chuyen di len tren hinh 5-7a va ghi lai tai trong ma sat tai chuyen vi db. Do t;:rn coc la vat 
ran, dinh cua coc dich chuyen di xuong co chuyen vi giong nhu mui coc. Do 'ay, tint didm 
4 tren duong cong dich chuyen di xuong co chuyen vi giong nhu diem 4 trci duoatg cong 
dich chuyen di len va ghi lai tai trong tuong ung. Cong hai tai trong db se cho ai trong tbng 
cong do ma sat ben xung quanh than coc va dat nbn va sire chong mui tai cun; mot chuyen 
vi di xuong cua diem 4 tren duong cong chuyen vi di xuong cua thf nghiem di trong nay. 
Diem 4 cua duong cong tren hmh 5-7b da dupe xay dung lai. 

Tien hanh tuong tu cho mot so diem cho den diem co chuyen vi cue dai (tra cong dubi: 
ciia thf nghiem hop tai trong (cac diem 1-5). Do trong thf nghiem nay pha hoa xay ra trong 
ma sat bbn, duong cong sire chong mui di xuong dupe ngoai suy va duong cor di len dupe 
do nhu trinh bay bbi cac diem 6-12 trong each hinh 5-7a va hmh 5-7b. Hinh -7b the hien 
duong cong chat tai dinh coc tuong duong. Cac hinh 5-7c va 5-7d the been cch xay dung 
tuong tu cho trubng hop khi pha hoai xay ra tai sire chong rmii cua coc. 
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Dong ho ky thuat so 


Dam chuan 



Hinh 5-6a: V alb hdtrj { <h hop Psterhcre va he thong thiet hi (to doe 
kef qua tln'f tdi coc klioan nhbi can MT 

.5.3.5.3. Qua trinh tint tai 

Viec thf nghicm kiem tia kha nang cliiu tai thuc te' cua coc duoc thuc hien qua 2 tang 
kfch thuy luc dang khoang thep Osterberg goi tat la O-cell. Tting A O-cell dat trong than 
coc each dinh mtii coc 1,5m va tang B O-cell dat trong than coc ben tren va each tang A 
khoang 16m. O m6i tang bo trf 3 kfch thuy lire dang khoang thep Osterberg hinh tru dirbng 
kinh 450mm vdri kha nang chiu duqc tai trong 33MN theo m6i hudng. 

Oe do duqc sir gian nd cua khoang thep su dung 3 day chuydn vi do dao dong bien thien 
tuyen tmh (Linear variable vibrating wire displacement transducers viet tdt LVWDT’s) tai 
m6i tang bo trf khoang thep voi do gian nd tdi da 150mm sai so' 0,0025mm. Do sir nen lai 
cua coc sir dung 6 thanh thiet bi may du bao gin cung vdi day chuyen vi do dao dong bie'n 
thien tuyen tinh (moi thiet hi du bao duoc dat tai doan noi giua 2 long cot thep). Tren suot 
chieu dai coc bd trf 6 long cot thep. Do dac phan nen cua coc duqc thuc hien d doan giua 
tang A va tang B. 


175 

























Chuyen vi 


TRlfONG HOP OAT DEN SL/C CH|U TAI BEN GIOI HAN 


d 




•2 i 


- 2.4 


; 


- 2.7 


i 


11 ' 

1 

1 


121 


-3 0 


0 1000 2000 3000 4000 5000 


Tai trong 


Ilinh 5-7b: Dii'dny con# clmyen vi do chat hn dinli titan# ditan# 



0 500 1000 1500 2000 2500 3000 


Tai trong 


Hinh 5-7c: Cue (tiffing con# tai n on# - chuyen vi da dot den site chon# mui hen #idi han 


-V" 



TRUONG HOP OAT DEN SUC CH|U TAI BEN GICJI i IAN 



Tai trong 


Hinh 5-7d: Dirdng cong chuyen vi do chat tai dinh titang ditang 


Thong qua cac thiet bi may dir bao nay cho phep ti'nh toan chieu dai doan nen tong cong 
cua coc tren subt 6 16ng cot thep neu tren. Chuyen vi d3u coc diroc do bang 2 d6ng h6 ky 
thuat so vdi chuyen vi toi da la 100mm sai sd 0,0025mm. Dong h6 ky thuat so dira vao d5m 
chudn dat tren dau coc. D5m chuan dung dei ki6m tra quan sat chuyen vi, trong qua trinh thf 
nghiem coc vdi muc sai so khao sat ldn. Chuyen vi cua d3m chudn tucmg dd'i nho (td'i da 
khoang 3mm). 



178 



Thann cot thep doc chu dupe han 



Hinh 5-8b: Bo tri khoany hop tdi trony Or. erherg cell tuny, day ctekieni tra si'fc khdng dan roc 


Tam thep ban day day 50mm 
Thep can.h 100mm x 25mm 
Thanh thep doc chu 


Lo ho de gan ong do be tong Tremie iW 



3 khoang kich thuy luc dudng kinh 

d = 540mm, bo tri cho moi tang 
(tong cong gom 6 kich thuy luc 2 tang) 
Kha nang chiu li/c cua moi kich la 
R = 11000 kN (cho moi hirctng) 



,1 4 thanh thep Cl00 x 11 dirge han 


ftOp?' bac ngang canh ngoai cua kich thuy luc 


Ban thep vong xuyen day 50mm 
ban kinh ngoai vong xuyen R = 68mm 


Hinh 5-<SY: lid tri hen kel car kich thuy life va khoang thep 





Hinh 5-8d: Mat dux cua khoang thep do car kich thuy life 
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Hinh 5-8e: Mat cat ngang long cot thep bo tn < uc he thong day cutig cap thi'iy lift 

Cue so lien ve kick thuo<-, < t.o do, dien tick vii due trinig de plum tick: 

• Duong kinh danh dinh than coc 2,54m tinh cho doan tir cao do -0,95m den 23,08m 
cung la doan coc co vo ong thep. 

• Duong kinh danh dinh than coc 2,40m tinh cho doan tu cao do -23,08m der -86,5m 
cung la doan coc nam trong da't ben dudi doan co vo ong thep. 

• Duong kinh khoang thep kfch thuy lire O-cell la 0,533m bo trf 3 O-cell cho mo tang A 
va t^ng B. 

• Cao do mat da't la 2,22m 

• Cao do dinh coc betdng la -0,95m 

• Cao d6 day cua O-cell tang B la -68,14m (Cao do nay se thay doi do trong cua trinh 
thu t^i than coc se dich chuyen troi len hoac lun xuong va mui coc dich chuyen). 

• Cao do day cua O-cell tang B la -84,14m (Cao do nay se thay d6i do trong <ua trinh 
thu tai than c<x se die h chuyen troi len hoac lun xuong va mui coc dich chuyen). 

• Cao do mui coc -86,5m 

• Cao do s6ng 0,0m ± 1,0m 

• Chieu dai coc bi tach ra ben tren O-cell tang A la 83,19m 

• Chieu dai coc bi tach ra ben tren O-cell tang B la 67,19m 

• Chidu dai coc bi tach ra nam giua O-cell tang A va tang B la 16,0m 

• Chieu dai coc bi tach ra ben dudi O-cell tang A la 2,36m 

• Trong luong tinh cua betong than coc doan tren O-cell tang A la 4.88MN 

• Trong luong tinh cua betdng than coc doan tren O-cell tang B la 3,88MN 

• Cudng do trung blnh cua bdtong coc tai thdi diem thuc hien cong tac thu tai h 48MPa 
(tuong duong 489,6 kG/cm : ). 
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5.3.5.4. Cdc giai doan tin nghiem tlui tai tinh coc 
Qua tiinh tlu’r tai tinh coc lime hicn qua 5 giai dean suit: 

(iiai (loan I: sir dung O-cell tang A. tai trong truyen xuong doan mui coc sir dung sire 
killing dich chuyen doc xung quanh than coc phan tren tang A lam phan lire. Tai trong Ion 
nhal cung cap trong giai doan nay hi 23,2 MN hay 2,365 T (2L-22) voi do dich chuyen 
xuong cua coc (day xuong) vao chit r.en la 131,6mm. 

Giai doan 1 vu 5 - Sire chin tai cua dal ndn ben dudi tang A 
Duong cung quail he do lun - tai trong Osterberg Cell 
Coc thir P2./I4 tru neo bo Nam. cau MT 


0 5 10 15 20 25 



lfinll 5-9; A, /< (hull sit'c chill tai cua nuii coc 

(inn (loan II: sir dung O-cell tang B. hii trong truyen xuong tlianh ben xung quanh than 
coc doan g ifra tang A va tang B. 1 rung giai doan nay lie thong cung cap thuy lire cua O-cell 
tang A de mo va khong truyen tai in mu xuong mui coc. Tai trong cung cap toi da giai doan 
nay la 1 0,3 MN hay 1.050 1(31.-15) lam day than coc xuong mot doan 45,2mm. (Trong do 
hao gom I.OMN hay 102 I trong lit mg eim coc giii'a tang A va tang B va tong lire lam dich 
chuycn doc xung quanh than coc si; dung trong giai doan nay la 1 1,3MN hay 1,152 T). Sir 
dung sire killing dich chuycn doc \i up quanh than coc o doan tren O-cell tang B lam phan 
lire. Phan tren dinh cua O-cell tang B dich chuycn len (day len) I doan 2,9mm tai giai doan 
cung cap tai trong Ion nhal), \em hr.ill 5-10. 

(inti (loan III: sir dung O-cell king B tai trong truyen xuong doe xung quanh than coc 
phan doan tren O-cell tang B. Troiic qua trinli (hire hicn giai doan nay he thong cung cap 
thus' lire O-cell tang A dong kin de cung cap tai trong truyen xuong day mui coc tao phan 
lire ho sung. Tai trong sir dung toi da lain day than coc di len trong giai doan nay la 
23.6MN hay 2.406 T. Do hoi tai trong sir dung lam day noi than epe di len trong lirong day 
no: cua coc throe nang len toi kha ruing chin lire toi han. Vi vay, to hop tai trong 19,7MN 
hav 2.00N T (23.6MN hay 2.406 1 nir trong lirong epe 3.9MN hay 397 T) phai dupe sir 
ding khi tinh loan kha nang lain da; cue xuong cua phan chin dich chuyen nay. Tong chidu 
da: doan hi day noi phan tren O-cei t.ing B la 26.9mm tai thoi diem cung cap tai trong Ion 
nhal. xem hinh 5-1 1. 
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Hinh 5-10: Xiic dinh site < hiu tai do ma sat hong pitta (loan epe A-B vd I dp cat S3 

Giai doom IV: sir dung O-cell tang B, tai trong truydn xud'ng thanh ben doan giir; cac O- 
cell. Muc tieu cua giai doan nay la de dong cac O-cell tting A, cung cap them tai rong de 
don kiem tra lai sue khang mui cua dat n€n. Cac kich thuy lire O-cell tang A de mr khong 
truyen lire xud'ng day mui coc. Trong qua trinh thirc hien giai doan nay sir dung sir: khang 
dich chuyen doc xung quanh than coc phan tren O-cell tang B lam phan lire. Tai rong sir 
dung toi da la 10,6MN hay 1.080 T (trong do lay 14,5 MN trir di trong lirong coc d)an nay 
la 3.9MN) lam day than coc phan tren O-cell tang B len 1 doan 4,3 mm (23,0mn trir di 
18,7mm, 5L-0). 


Giai doan 2 va 3 - Sue chiu tai ma sat hong cua doan giua tang B 
Dudng cong quan he do lun - tai trong Osterberg Cell 
Coc thu P2/14 tru neo bo Nam, cau MT 

Tai trong (MN) 


Hinh 5-11: Xdc dinh side chiu tai do ma sat hdnp cua doan epe tren temp B 















Giai doan V: sur dung O-cell tang A, truybn tai trong xuong phan chan coc phan n4in 
ben diro'i cac O-cell tang A sir dung sire khang dich chuyen doc xung quanh than coc phfin 
tren lam phan lire (cac O-cell tang B dong). Tai trong sir dung toi da la 24,9MN hay 2.538 
T lam th^n coc liin xuong mot doan 181,1mm. Trong qua trinh tang tai giai doan cuoi nay, 
sir dicli chuyen xuong (kin xuong cua coc) xay ra cung luc vdi mat mat ung su£t cua he 
thong thuy lire cung cap ben tren mat dat va viec thu tai ket thuc, xem htnh 5-9. 


Bang 5-2 : Tom tat cac giai doan thiir tai coc khoan nhoi 


Giai 

doan 

Phu luc B 

giai doan 
cap tai 

O-cells @ 

Muc dich de do 

Xem 

hinh 

Tang A 

Tang B 

1 

1L. 1U 

2L, 2U 

Hoat dong cung cap 
tai trong 

Dong de truyen 
tai trong 

Sue khang mui cua 

dat nen 

5-9 

2 

3L, 3U 

Mb khong truven 

tai tronsi 

Hoat dong cung 
cap tai trong 

Dich chuyen xung 
quanh than coc doan 
giua O-cell trlng A va 
tang B 

5-10 

3 

4L, 4U 

Dong dc truyen tai 

trong 

Hoat dong cung 
cap tai trong 

Dich chuyen xung 
quanh than coc doan 
tren O-cell tfing B 

5-11 

4 

5L, 5U 

Mb khong iruybn 
tai trong 

Float dong cung 
cap tai trong 

Dong O-cell tang A 


5 

6L, 6U 

Float dong cung cap 
tai trong 

Dong dc truyen 
tai trong 

Sue khang mui cua 

dat nen 

5-9 


5.3.5.5. Sue khang dich chuyen doc xung quanh than coc 

Tai trong sir dung toi da dc truy^n xuong cho doan dai 16m nam gifra O-cell, tang A va 
O-cell ding B la 11,3MN (trong do g6m 10,3MN lire cung cap cong vdi 1,0MN trong litong 
than coc doan nam gifra O-cell tang A va tang B). Gia tri tdi han don vi cua sue khang dich 
chuyc’n doc xung quanh than coc dupe tfnh la 93,7 kPa hay 9,56 T/m : trong ldp dat cat chat 
gifra O-cell tang A va tang B. 

Sir nen ngan cua doan nam tren O-ccll tang B trong suot 3 giai doan thu tai duoc tom tfit 
trong bang sau. Toan bo tai trong sir dung la 19,7MN. 
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Bang 5-3 


Doan noi giira 2 Idng 
cot thep 

Coc bj nen 

Chidu dai 

Gia tri trung binh plan trieu 

Long thep so 2 -1 

1,52mm 

1 1,63m 

131 

Long thep so 3 - 2 

1,52mm 

14,48m 

105 

L6ng thep so 4- 3 

1,14mm 


078 

Long thep so 5- 4 

0,42mm 


030 

L6ng thep so 6- 5 

0,11mm 

1 1,48m 

010 

Tdng cong 

4,71mm 

65,89m 

324 


5.3.5.6. Site khang mui cua dat nen 

Tai trong sir dung toi da truySn xuo'ng day mui coc dirdi O-cell tang A la 24,9 1VN trong 
giai doan thir 5 (6L-14). Coc bi lun xuong (dich chuyen xuo'ng) mot doan I81mn. Doan 
coc ben dudi ciia O-cell tang A co kich thude 2,36m chiu sire khang dich chuy-n xung 
quanh than coc (ma sat hong). Gia thuyet co gia tri lire ma sat do'n vi toi han (91,7 kPa) 
giong nhu gia tri trung binh ciia tang dat ben tren O-cell tang A. Sir phan bo tai troig tir sure 
khang mui ciia dat nen den ma sat hong than coc vdi lop dat coc xuyen qua nOm ien dudi 
O-cell tang A dirqc tinh la 1,7MN. Gia tri toi han don vi ciia sire khang mui ciia dat ndn 
dirqc tinh se la 23,2MN va kha nang chiu lire don vi la 5,17MPa, trong do bao gem trong 
lirqng coc vdi gia thuyet dirbng kinh mui coc la 2,40m. 

5.3.5. 7. Cac gi&i han tit bien: 

Viec do dac dirqc thirc hien tir 2 den 4 phut duoi tac dung ciia tai trong bat biin trong 
suo't qua trinh thir tai bang O-ccll nham cung crip cho ngudi ky su bict dirqc thdn< tin huu 
ich v£ dac trung ciia cac gidi han tir bien. Tren hinh 5-12, 5-13, 5-14 mo ta 3 dudig cong 
gidi han tir bien trong qua trinh thir tai coc. Mot dudng cong gidi han tir bien duqc ;ac dinh 
co tri so' la 10,5MN sau khi dich chuyen coc mot doan 7mm nfun d lop dat n6n ciia mui coc 
xay ra trong giai doan thir tai thir nhat. Mot dudng cong gidi han tir bic'n dat den gii tri do 
ldn sire khang dich chuyen xung quanh than coc (ma sat hong) khoang 7,8MN sau chi dich 
chuyen coc mot doan 5mm ciia doan coc n^m ben duoi O-ccll tang A xay ra tnng giai 
doan thir tai thir hai. Mot dudng cong gidi han tir bien dat den gia tri do Ion sue khmg dich 
chuyen xung quanh than coc (ma sat hong) khoang 17,7MN sau khi dich chuyen ;oc mot 
doan 13mm cua doan coc nam tren xay ra trong giai doan thir tai thir ba. Qua ket |ua tren 
cho thay tir bien true tiep dang ke nay se khong bat diiu xuat hien d mui coc cho dei khi tai 
trong cao nhat truyem viio than coc dat gia tri lorn 34,1MN lam dich chuyen coc t’6i Ien 1 
doan 13mm. 

- Thi nghiem thir tai coc dat duqc sir thanh cong sau khi tai trong dirqc truyen din gia tri 
kha nang chiu tai tdi han trong 3 doan coc bao gdm: dich chuydn di xuo'ng (lun coc) ciia 
phan dat n6n mui coc, dich chuyen than coc di xuo'ng (lun) ciia doan nam ben dud va dich 
chuyen than coc choi len ciia doan tren xay ra xung quanh than coc. 
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- Hinh 3-10 in nil hay iri so dinh dirang cong tai trong tiiong dirang dirge lhanh lap phu 
hop then Phu luc I). Ung vdi gift in 39.V1N cua dirang cong tai trong Ion nhat tirong 
dirang. so lieu tin nghiem cho diet dirge phan mui ege to the sc kin mot doan khoang 
23mm. Mot each Ilian trong cd the tmh phep ngoai suy tir so lieu dich chuyen xung quanh 
than ege (ma sat hong) vdi do kin ege khoang 100mm sc eho biet dirac tai trgng Ion nhat 
la khoang 47.4 MN. 

- Xin lii'u y rang de xac dinh tai trgng eao nhat ehiing ta co the lay lhanh phan sire khang 
mui ciia ege trir di tai trong loan bo phan mui ege (4.9YIN) va doi vdi doan gifra O-cell tang 
A \a O-ecll tang B plnii cong them trong lirpng than eoe (l,0MN) cho phan ege bi dich 
cluiyen xuong (kin) dirge do eho doan nay. 

Tom tat ket qua do do nen lai cua ege bang thiet bi may do nen dir bao dat nam chim 
doan noi gifra eric long cot thep trong ege: 

Ciiui (loan I: dirdne cong gidi han tir bien tai mui coc Coe so 2 Tru neo bd Nam efiu 
My Thuan 


'5 

'3 

iNJ 

£ 

3 

■3 

o 

Cb 


6.0 

55 

5.0 

4.5 

4 0 

3.5 
3.0 


2.5 
20 
1 5 
1.0 
0.5 

0.0 


! ! 

r H 


-4 

-j 


H 

J 

a 

■ . 1 


■ 

Xuat hien gidi han to bien 
lhanh thep 13.8MN 

'I 

! Xuat hien gidi han bien : * 

; ! 10.5MN .' j . 

J 

► ] 

■ ■ 

1 

■ 1 

; : \ ^ I / 


. ' : ."V* 1 ■ 

... . .. , _... _V _ _. p __ 

1 

1 

j 

,V* - i ' 

_. Jl 1 ■ 1 J . 1 .. il l LJ ' , ___ 

1 

_._._.__J 


5 


10 


15 


20 


25 


Tai trong (MN) 


H'mh 5-12: Dining coni; g/d/ han ti( bien site cluhii> mui coc 
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DUONG CONG QUAN HE DO LUN - TAI TRONG Tl/ONG DUONG TR£n DINH COC 
COC THLf P2/14 TRU NEO BO NAM, CAU MT 

Tai trong tt/ong duong tren dinh coc (MN) 

0 5 10 15 20 25 30 35 40 45 50 55 



Hinfi 5-15: Rieu thi during coni’ yuan he tai trong ntring duang tren dinh coc - do lun 


Bang 5-4 


Tang 

Cao do dinh 

Cao do day 

Chieu dai (m) 

Tang 1 

68,40 m 

-83,64 m 

15,24 m 

Tang 2 

3ti,02 m 

-67,65 m 

11,63 m 

Tang 3 

41,44 rn 

-55,92 m 

14,48 m 

Tang 4 

-26,85 m 

-41,33 m 

14,48 m 

Tang 5 

12,96 m 

-26,78 m 

. 

13,82 m 

Tang 6 

-1,40 m 

-12,88 m 

11,48 m 


5.3.5.8. Nhan xet ve cac ket qua thu tai tinh coc khoan nhoi tru neo b&Nam cau MT 


5.3.5.8.J. Cosaddnh gid 

Theo ho so thiet ke ban dau, chi6u dai danh dinh coc khoan nh6i cua tru neo bd la -85m 
va tru thap la -100m. De’ co the xac dinh chfnh xac vdi chibu sau can thiet dap ung ve mat 
chiu luc theo thiet ke thi sc phai there hien viec kiem tra dia tang cac lerp coc se xuyen qua 
bAng each khoan ho khoan bo sung va kie’m tra danh gia dira tren cac ket qua thu tai coc. 

Trong ho so dau thau, cac coc khoan nh6i duoc bo gia vdi chieu sau gia thuyet la -85m. 
Didu nay dAn den viec neu vAn giu" nguyen chibu dai coc theo h6 so thau thi se co nhung vi 
trf chieu dai cua he mong coc phan cau chfnh co thb khong du hay khong dap ung ve kha 
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nang chiu lire cfing nhir khong dam bao do ben cua cong trinh cau dan den vice dai tu xay 
dirng cau khong mang lai hieu qua thiet thirc. Con ngirqc lai sc co mot vai vi tri chidi dai he 
mong coc co the qua dir thua gay lang phi khong nlurng vd kinli phi ma con an! hiro'ng 
nghieni trong den tien do thi cong. 

Xuat phat tir nhung van de tren, Nha thau da bao cao Chu dau tir va Tir van giarrsat clio 
phep thirc hien viec thir tai tTnh cho tirng vi tri ho mong de; xac dinh kha nang chin ire thirc 
tc cua coc dua tren so lieu thiet ke. 

Dua tren ket qua thir tai tTnh, tir do co the’ quyet dinh chieu dai can thiet ciia co khoan 
nh6i. Chi6u dai can thiet ciia coc khoan nhdi thirc te cua mot vai vi tri mong ciia tri cau co 
the se dai hon hoac co the se ngitn hem so vdi chieu dai coc theo thiet ke da dirqcbd gia. 
Tnrcmg hop, neu chieu dai coc thirc te can thiet de’ dap ting kha nang cliiu lire theo hiet ke 
Ion hon so vdi chitai dai coc gia thuyet trong luc bo tliau thi khoi lirqng phan chifiudai coc 
gia tang them se diroc tmh them chi phi bo sung so vdi chi phi bo thau. 

Hai coc khoan nhoi tru neo bd Nam (tru so 14) duqc ha odd sau -85m vdi chidedai coc 
thirc te dai lion so vdi chidu dai coc khoan nhoi thiet ke cho tru neo, nliani nliaii niaili niuc 
lieu thirc liien viec tliir tai coc qua cac dia tang lien quan (dac bict qua 1 dp dat set G va Idp 
dat cat S3). 'Iliong qua ket qua thir tai coc dan deii viec quyet dinh chibu sau ha co: khoan 
nhoi cho tru tliap bd Nam la -95m coc ha sau vao Idp da't cat S3 mot doan 2 den an mini 
ben dirdi doan chuyen tiep (nhir the chieu dai coc khoan nhoi can thiet da diroc lit ngfm 
lion so vdi chieu dai coc thiet ke la 5m). 

5.3.5.82. Gicii tlu'ch ve tint tai coc 

Hai coc khoan nhoi tru neo bd Nam diroc thir tai vdi so do bd tri tirong tir nliau, iao goni 
2 tang kich thiiy lire dang khoan llicp tach bict nliau con goi la 0-cclls, duqc bd tT tai do 
sau -68m (tang B) va -84m (tang A) so vdi cao do niui coc la -86,4m (xcm hinli 5-h). 

Hai Idji dat cliiu luc cln'nli de cung cap phan lire coc tai vi tri tru neo bd Bac va id Nam 
la tang dat set C3 va tang dat cat S3. 

Tai vi tri lid mong tru neo bd Nam, doan chuyen tiep gitra 2 Idp dat tren d do sai khoang 
-70m, hoac ben tren O-cells tang B mot chiit. 

Cac giai doan chfnh trong qua trinh thir tai coc khoan nhoi bao gom: 

1. Truyc'ii tai trong xuong doan dirdi O-cells tang A de pha hoai doan mui coc; 

2. Truycn tai trong xuong phan tren O-cells tang B trong khi do a O-cells tang \ dc mo 
de pha hoai doan giCra O-cell tang A va O-cell tang B; 

3. Truycn tai trong xuong phan tren O-cells tang B trong khi do d O-cells tdng A dong 
de pha hoai phan tren O-ccll tang B. 

+ Giai doan I: Giai doan I cua qua trinh thir tai coc cho phep danli gia kha nans.chin tai 
ciia Idp dat ndn a doan mui coc trong tang cat S3, trong khi do giai doan II kiern ra tri so 
ma sat trung binli nam trong lap dat cat S3. 



+ Giai (loan //. cho biet tri A ma sal irung b'mh cua coc nain ben tren do sau -68m, tir 
do co the chu dong danh gia dugc ma sui cua tang cl at set C3. 

Qua ket qua thu tai tTnh coc khoan nhoi thu nhat cua tru neo bo Nam cho thaiy neu tang 
circ/ng ma sat giCra than coc va dat nen xung quanh than coc sc lam tang kha nang chiu lire 
cua coc khoan nhoi va co the nit ngfm dirge chifiu dai coc. Xuat phat tur suy luan tren, Nha 
thau da dua ra cac dieu chinh dirge thuc hien trong ky thuat (hi cong hai ege cua tru neo bb 
Nam la giai phap tang cirbng ma sat hong giira than coc va dat n£n xung quanh bang each 
sir dung thiet bi choi quet. 

Cgc thu nhat dugc thi cong va thir tai theo dung chifeu dai thuc cua thiet ke va ege thir hai 
diroc thi cong ngdn hon ege thir nhat mot ft, vdi mire bentonite giam xuong con 1,5m ben 
tren mire nuroc ngam va tang cirbng ma sat be mat ho khoan (nSm trong lop set C2 va set 
C3) bang choi quet bo trf cac sgi cap han chat vao khoi thep hinh tru co ranh d6 thoat nubc. 

Giai thtch viec thir tai cgc dugc thirc hien vbi gia thuyet dirong kfnh trung binh cua cgc 
la 2,45m (so sanh vbi 2,4m la kich thirbe cua gau ngoam). Tren hinh 5-17 trinh bay viec so 
sanh ket qua thir tai giai doan 1 cua moi cgc, trong do doan mui coc thir den pha hoai. Theo 
ly thuyet \i dirbng cong, dc dat dirge ket qua so sanh sir dung quy tdc truydn tai trong 
khong tuyen tinh, RATZ (Randolph, 1986), dua vao ket qua thir tai cho thay tri so ma sat la 
90 kPa lbn hon ma sat than coc va ap lire tbi han ciia dat ndn mui cgc la 4,5MPa. Ke't qua 
thir tai cua hai cgc d6u tuong iu nhau va phii hgp vbi ly thuyet dubng cong. 

Mot so sanh tiroiig tir trinh bay b hinh 5-18 doi vbi doan dai 16m n&m giua O-cells tang 
A va 0-cclls t5ng B Dd lien ldi. lluim kliao phan trinh bay cae ket qua thu tai cho tri sb ma 
sat trung binh narn phan ben dubi hinh ve. Tren co so ket qua thir tai coc thu hai cho thay 
kha nang chiu luc cua ca hai gfin nhu tuong tir nhau, tuy nhien qua ket qua thu tai l£n hai 
cho thay kha nang chiu luc cao hon mot it. Ket qua thu tai efin thiet phai hieu chinh cho 
phiin trgng luong (chim) ciia doan cgc tuong duong vbi phan ma sat bo sung la 7,3 kPa. 

Can cu vao ke't qua thu tai coc sb 1 tru neo bb Nam (P1/P14) cho thay dubng cong dai 
gia tri cue dai la 83 kPa trong khi do tri sb ma sat theo thiet ke la 90kPa, do do tri sb ma sat 
thiet ke la hop ly. 

Ghi chu: Viec xac dink tai trong tKo'ng difctug tren dinh cgc da tnt di trong lnang day noi 
ciia tod’i than coc (4,9MN). 

Tir hinh 5-12, nh$n thay rbng do moi ciia cgc nay se bat dau cho tbi khi chat tai tren dinh 
cgc lbn hon 34MN (irng vbi chuye’n vi dinh cgc la 13mm). Con khi chat tai tuong duong 
tren dinh cgc lii 39MN thi se chuyen vi dinh cgc xap xi la 25mm. Viec ngoai suy tren 
dubng quan he mang tinh clui quan cho thay co rnot tai trgng la 47,4MN b mot do lun la 
100mm. 
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Tri so trung binh ma sat hong (kPa) (MN) 


RATZ: Sire khang mu: 4,5MPs 
Ma sat hong 90kPa 
Mo hinh duong cong Hyperbol 


Test: P2/14 
Test: PI/14 


ChuySn vi (mm) 


Hinh 5-17: So sdnh ket qua ihu tdi toe iru neo bo Nam - Site khan g doqn mui eve 


Test: P2/14 


Test: PI/14 


Chuyln v| (mm) 


Hinh 5-18: So .sdnh ket qua thti tdi cqc tru neo bd Nam 
Sure khding doqn gii'fa ()-cell tang A vd O-cell tang B 
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Ket qua tmh toan coc thi'r P2/I4 iru nco ho Nam. Cau MT cua mot so tieu chuAn hiet ke: 

Coc thir co duang kinh (t>2500mm, tiai X5,55m, nam trong dia tang nhir neu a iang 5-1 
va diro'c lict ke trong hang 5.5 

Ghi chit: Sii'c chin tai afc Injn va cho phep ghi trong hang 5-5(Q ir Q a ) da trtfti trong 
hio'ng day not ala coc (W=n x 2,4'14 xK5.55 x (25 - I) =629,9 fan). 

Sift chin till ah han do r/ni'tiii dtt'o'i J900 tan, \cni hin/i5-I7; 


Hang 5.5 



Thanh phan lac 
P(t) 

Sire chiu tai cifc han 

do mui coc 

Sire chiu tai circ han 

do ma sat hong 

Sire chiu tai 

cua coc 

Sire ciu 

tai cu 

han ttr 

tTnh (th) 

Sai so 

% 

TT 

Qp (Tan) 

He SO 

AT 

Qs trong dat 

Qs 

(Tan) 

He so 

AT 

Qu(Tan) 

Qa (Tan) 


Trong lop dat 

Dinh 

R6t 

(cat) 

Dinh 

(set) 

RcJi 

(cat) 

Cue 

han 

Cho 

phep 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 

TCXD195:97( PTN) 


2.457 

2.50 

3400 

451 

3,850 

2.50 

6,307 

2,523 

3,90 

38 

2 

ASSHT0 1998 - MY 


1,610 

2.00 

3784 

3200 

6,984 

1.74 

5,519 

3,172 

3,90 

29 

3 

AUSTROADS 92-UC 


4.006 

2.50 

2994 

1576 

4 570 

2 50 

8,576 

3,430 

3,90 

55 


* Nlia/i \ct 

Tmh toan theo cong thirc cua TCXD 195-thf nghiem hien tnrang, cho gia tri sire chin tat 
gitri han Ion hern so voi gia tri thirc te nen tTnh (3X r /<), gia tri sire chiu tai do mui coeldn han 
mot it so voi thirc te (2457 > 2360MN); 

l inh thco cong thirc cua ASS11TO - I R{ ; D - 199X cring cho ket qua gan vdi ket |ua thuc 
te non tlnh (lan him khoang 20%); 

Not chung. gia tri sire chiu tai giai han tmh theo cong thirc cua AASHTO LR1F-1098, 
Al STROADS 1002, cong thirc fTXD 105:1007 (thi nghiem trong phong) gan vri gia tri 
sire chiu tai giai han thirc te (kef qua nen tinh). 

Co flic hien thi ket qua tinh a hang 5-5 thong qua car hien do son: 
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Sire CHIU TAI cue HAN DO MA SAT hong c,, 
THEO CAC Tl£U CHUAN THIET KE 
(Trong cac lop dat dinh (set)) 


a 



Sire CHIU TAI cue HAN do jm sAt hong Q s . 
THEO CAC Tl£u CHUAN THie'T k£ 

•S (Trong cac lop dat rcri (cat)) 

i/> 

*2 21.COO 
o 19.500 
- 18.000 
16.500 
o 15,000 
■o 13,500 
^ 12.000 
-c 10.500 
o 9.000 
o 7.500 

' To 6.000 
*r 4.500 
j= 3.000 
U 1.500 

0 • _ ' J 

« TCXO 195 : 97(PTN) ASSHTO 1998 • MY AUSTROADS '92 - lid 


451 


3200 


1576 


IIinh 5-21 


H 'mh 5-22 


5.3.6. Nhan \et, ket luan 

5.3.6.1. Nhan xet 

Qua cac phirang phiip kiem tra chat lirong coc khoan nhoi da trinh bay b tren co nhan 
xet - ket luan nhir sau: 

Khau kiem tra chat lirong epe khoan nhoi la kliau rat quan trong khong thA thieu dtroc. 
Vi vay, can phai lira chon plurong phap kiem tra chat lirong coc khoan nhoi sao cho vSn 
dam bao yeu can 111 a chi phi lai tliap nhat; 

Trong cac phircmg phap kiem tra chat lirong be tong coc khoan nhoi thi phuong phap 
khoan lay 15i cho ket qua chinh xac nhat, nlurng chi phi cao va thai gian kiem tra lau nh£t. 
Ke Jen, 2 plurong pluip tia gamma va siAu Am tiuycu qua 16 cling cho ket qua dang tin 
cay, thoi gian kienii tra nhanh va gia thanh khong cao, con phirong phap bien dang thi 
cho ket qua voi mdc tin cay khong cao nlurng thoi gian thir lai rat nhanh va chi phi rat 
,e. Do vay, tuy theo mire do quan trong cua cong trinh rna ta se lira chon phuong phap 
nao cho thich hop; 

Trong cac plurong phap thir tin trong coc khoan nhoi: Phuong phap thir tai trong tinh 
truyen thong tuy khong dung thict hi hicn dai nhung chi phi cung se rat cao khi gap dieu 
kicn khi) khan v<5 mat bang. Ket qua thir tiii la sire chin tai tong cong cua coc (khong cho 
bict rieng: sire chin tai cim mui coc va sire chin tiii than coc). Doi voi vi tri cac coc khoan 
nhoi nam 6 noi song long, nude sim hoiic 6 dia hinh chat hep thi vice chat tai bang cac doi 
trong de thir tiii tilth truyen thong gap khb khan gay ton kem, doi khi khong thuc hien dirge. 
Ben canh do doi voi cite coc khoan nhoi co sire chin tiii tir 4-10.000 tail hoiic Ion lion thi he 
doi irong de gia tai theo phirong phap nay ciing sc gap kho khan, khong thuc hicn dirge. Do 
vay pliant vi ap dung thir tiii hull truyen thong clui yeu sir dung de thir tai cac coc co tai 
trong ilirdi 4.000 tail va ege bo tri o' mat bang long nii va tren can. 

Phirong phap thir dong bien dang I bn khong tliay the hoan toan dugc phuong phap thir 
tinh Nhung cac ket quit thir dong bien dang Ion sir dung tliie’t bi phan tfelt dong coc - PAD 
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dirge phan tfch chi tiet, so sanh vdi thur tlnh va phan rich CAPWAP turong diremg se giiip 
giam bdt thur tlnh; 

Doi vdi cac cong trinh dudi nude nhir mong, cang, cau, v.v... hoac cac du an nho ma viec 
thu tlnh gap kho khan v6 dieu kien thi cong, thdi gian chd dgi lam tang chi phi thu tai coc. 
Khi do viec thir dong bien dang 1cm bang thiet bi phan rich dong coc - PDA la rat thfch hop; 

Sir dung thiet bi phan tfch dong coc - PDA giup ta kiem soat dirge chat lirgng coc trong 
qua trinh thi cong. Theo doi nhirng van de co the xay ra doi voi biia, ege, dat se som phat 
hien dirge cac sir co de xi’r ly kip thcri nhung van db anh hudng den tien do thi cong va giam 
durge chi phi rui ro. 

DO dang kiem soat dirge sg hoi phuc hay gian ra cua dat sau khi dong di va v6 lai. Xac 
dinh dirge sne chiu tai cua coc tai timg nhat bua, timg cao do dat mui coc trong qua trinh 
dong ege. Qua do lira chgn dirge chidu dai ege phu hgp. 

Phirang phap thir tai ege khoan nhoi bfmg hop tai trgng Osterberg mang lai do chfnh xac 
cao, co the kiem tra dirge kha nang chiu luc cua timg lap dat ege di qua (thong qua gia tri 
sire khang ma sat thanh ben va sire khang mui ctra dat ndn). Vdi thiet bi thi nghiem ggn 
nhe, loai thi nghiem dang hop tai trgng Osterberg co the dung thir tai ege chiu tai 4 -r 10.000 
tan va co the Ion han. Thir tai b4ng hop tai trgng Osterberg cell khde phuc dirge khuyc't 
diem cua phirang phap thir tai tlnh truydn thong nhir: co thb bo trf thir tai ege a nai song 
long, sau nude chay siet hoac nai mat bang chat hep v.v... Nhugc diem cua thir tai 
Osterberg la can co doi ngu chuyen gia ky thuat cao thuc hien thi nghiem (hien nay Cftng 
ty Load Test Inc cua My la don vi chuyen trach vi thi nghiem nay). Hien tai tuy chi phi thir 
tai con cao, nhirng tuong lai v6 lau dai phuong phap thir tai tlnh bang hop tai trong 
Osterberg co thd se co chi phi thap va co xu hirdng sir dung thay the hoan chinh phuong 
phap thur tai tlnh truyfin thong trong cong tac thi nghiem ege khoan nhoi dudng kmh ldn. 

5.3.6.2. Ket luan 

Vdi dac diem dia chat, thuy van va vi tri dia ly vung dong b4ng song Ctra Long viec 
chon mong ege khoan nhoi cho cong trinh cau can quan tarn den mot so van dd sau: 

+ Dia chat do sir phan bo tuong doi day cua lap bun yeu vdi cac dac trung chiu luc rat 
thap, cho nen viec tinh toan can phai quan tarn den ma sat am do ap lire day ngang cua ndn 
dat yeu len he mong ege. Dong thdi dac biet quan tarn den sir xuat hien cua 10 quet qua vi 
trf xay dung cau. 

+ V6 thiet ke do co nhieu bo tieu chuan dang luu hanh trong nude nhirng trong so do 
Tieu chuan thiet ke cau cua My ASSHTO-LRFD-1998 co uu dieim vugt troi v: co the tinh 
toan kiem tra dirge sue khang ma sat than ege qua tutig ldp dat vdi cac he so dieu chinh sue 
khang tuong ung (trong tfnh loan ege d vung dong bang song Cuu Long kha ning chiu I ire 
chii yen la sire khang ma sat than coc). 
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-+- Vd thi cong can dac bict dm \ den ea c <ir c 6 ky thuat co the xay doi vdi cac coc khoan 
nhoi tilin' da neu trong chiro'ng 4. Sir tiling bi g vach bang thep hoac composite vdi chidu dai 
phai du xuyen qua het chidu day tang da; bun set yen dong thdi ket hop vdi viec sir dung 
bentonite nham han che cac sir co sal Id v ach ho khoan nam sau ben dirdi dng vach va han 
che diroc sir giam chat liro'ng belong coc do : an tap chat. 

+- Ddng bang song Ciru Long vdi he thong song ngoi chang chit, co rat nhilu song Jdn, 
sau va nude chay xiet, do do thi cong coc den thuc hien tren he xa Ian. Nham tranh cac tac 
dong song vo, nude chay co the tiling cac he co dinh xa lan dac biet. 

+- Vi thiet bi thi cong khoan tao 16 : Jci vdi coc co dudng kinh D800-sD1500mm 
thong dung nhat la thiet bi khoan each xoay kieu xoay tron, khoan phan tuan hoan va 
gudng xoan. Doi vdi cac coc co dudng k inh D2000-sD3000mm co thd sir dung thiet may 
dao gau ngoam. 

■+■ (?dng tac kiem tra do thang dung dumb vach ho khoan co the sir dung thiet bj do sieu 
am KODHN - DM 682. Kiem tra chat kremg coc khoan nhoi ngoai cong tac khoan miu 
belong thi cong tac thi nghiem dir sieu am do dong nhat belong than coc mang lai hieu 
qua cao. 

+ Cong tac thir t;ii coc: thong thudng doi vdi cac coc co dudng kinh D800-sD 1500mm vi 
tri thi cong trcn can va khong vudug mat hang thi thir tai tTnh bhng chSit tai truydn thong la 
mang lai hicu qua kinh tc nhat. Trong kh. do doi vdi cac cau co mong coc khoan nhdi 
dudng kinh ldn co the sir dung phuong plrap thir tai tinh bring hop tai trong Osterberg la hop 
ly nhat. 


195 



Chirong VI 

PHAN TICH DANH GIA MOT SO CHI TIED KINH TE-KY THUAT 
CUA MONO COC KHOAN NHOI TRONG CONG TRINH CAU 

6.1. KHAl QUATCHUNG 

Doi vdi cac cong trinh cu the dira ra cac giai phap xi’r ly n6n mong khac nhau, tuy mdi 
giai phap co nhCrng iru khuyet diem rieng nhimg chung co dac diem chung la d6u dap ung 
cac yeu cau ky thuat, khi do de danh gia giai phap nao kinh te nhat - chi tieu d6 so sanh la 
kinh phi thirc hien cho mot tan tai. 

Ngay ca nhCrng phircfng an dirge lira chon nay thai gian de thirc hien m6i giai phap nhanh 
chain khac nhau, viec sdm dira cong trinh vao sir dung co the mang lai hieu qua kinh te rat 
cao do vay chi tieu tien do hoan thanh cong viec cung het sue quan trong. Chi tieu do tin 
criy cho moi giai phap cung hoan toan khac nhau. 

Co the noi rSng m6i giai phap dugc xac dinh beri cac chi tieu kinh te ky thuat, cac chi 
tieu nay phan biet sir khac nhau giira giai phap nay va giai phap khac. 

Doi vdi m6i loai hinh cong nghe thi cong coc khoan nhoi ngoai cac chi tieu kinh te ky 
thuat chung nhu chi tieu kinh phi thirc hien cho mot tan tai, chi tieu tien do hoan thanh 
cong viec, thudng con co cac chi tieu kinh te ky thuat dac trimg. Vi du nhu chi tieu tieu hao 
Bentonite doi vdi cac phuong an khoan giir thanh vach bang Bentonite, chi tieu tieu hao 
liroi dao cat doi vdi cong nghe khoan vach xoay. 

Tom lai, mdi giai phap xu !y nen mong bao gom mot t^p hop cac chi tieu kinh te ky 
thuat, khi so sanh de lua chon di6u kien bat buoc phai dap ung cac yeu c&u ky thuat con co 
cac ham muc tieu co the la mot hoac tap hop cac ham muc tieu. Cung nhu viec giai bai toan 
toi iru da muc tieu phai dua ra mot so ham muc tieu thanh dieu kien rang buoc. Cac ham 
muc tieu con lai cuoi cung co th6 la giai phap kinh te nhat, giai phap hoan thanh sdm nhat, 
giai phap co do tin cay cao nhat. 

6.2. MOT SO CHI TIEU KINH TE KY THUAT CUA COC KHOAN NHOI TRONG 
XAY DUNG CAU 6 VUNG DONG BANG SONG CUU LONG 

Dd phan tich danh gia mot so yeu to vi kinh te, ky thuat cua cac dang mong coc khoan 
nhoi da ap dung trong xay dung cau a dong bang song Ciru Long, co the dua v6 mot so chi 
tieu co ban sau day: 
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6.2.1. Chi tieu kinh te 


6.2.LI. Chi phi dau tu thiet hi, cotig nghe 

Chi lieu nay thircmg dirge de cap kin cliuan bi dfiu tu thiet bi va cong nghe moi. Chi phi 
nay phu thuoc vao loai cong nghe va ngnon gioc may moc thiet bi dirge san xuat. Nhin 
cluing arc thiet bi thi cong coc klioan nhoi dirge nhap tir cac nuoc Chau Au, Nhat Ban, Uc, 
My co gia thanh cao horn cac thiet bi nhap tir Tiling Quoc, Nga. 

Doi voi cac loai hinh cong nghe coc khoan n.hci hien dang sir dung trong xay dirng cau a 
dong bang song Ciru Long pho hien nhat la coc khoan nhoi co dirong kinh <J)800mm den 
p 1200mm. Mot vai cau trung va can Ion si: dung coc khoan nhoi co dirong kinh (j) 1400mm 
den <j) 1500mm trong cac mong coc tin cau chip thong thuydn hay cac tru phan cau chinh 
thi cong thco nguyen ly tuan hoan ngirgc va guortg xodn co vach xoay. Doi vdi coc khoan 
nhoi dirong kinh (j)2000mm da dirge thiet ke vii thi cong cho cau BP va cau RM (dang tri6n 
khai thi cong) ege dirge thi cong thco cor.g nghe guong xoSn vach xoay. Doi voi epe co 
dirong kinh Ion tj)2500mm den (jidOOOmm thi cong nghe khoan tao 16 bang gau ngoam mang 
lai tic'n do thi cong nhanh nhat. Kinh phi dau ur thiet bi phuc vu cong nghe thi cong cho cac 
dang coc khoan nhoi co the tham khao sau: 

- Coc khoan nhoi bfmg may khoan \;ich xoa\': Rat cao 

- Cpc khoan nh6i thco nguyen ly man hoan ngiroc: Cao 

- Coc khoan nhoi guong xoan. vach xoa\: Firong doi cao 

- Coc khoan nh6i cong nghe khoan bang gau ngoam: Rat cao 

6.2.1.2. Chi phi van chuyen may moc thiet hi 

Doi voi cac cong tiinli Ion. khoang cacti van chuyen gan chi phi van chuye’n thiet bi 
chicin ty 1c nho trong long so gia thanh. Do tilth dac thii ciia vung dong bSng song Ciru 
Long co lie thong song ngoi chiiug chit dong thoi he thong giao thong dirong bo chic'm mot 
ty Ic nho so voi he thong giao thong dirong song, vi the hien nay viec van chuyen thiet bi 
thi cong da so there hien bang giao thong dirong tluiy. Chinh vi vay kinh phi van chuyen da 
phan dira tren kinh phi van chuyen hang xa Ian ke den la kinh phi boc do thiet bid 

Doi voi cong trinh co quy mo nho nhtr mot so cong trinh cau 6 cac tinh vung sau, cac 
cau 6 tuyeii giao thong noiig thon, cir ly \an chuyen tuong doi dai, chi phi van chuyen 
chic’m ty 1c kha Ion. 

Trong vice phan tich vc chi phi van chuyen thiet bi can thiet phai xent xet v6 day chuyen 
cong nghe thi cong. 

6.2.1.3. Chi phi thiet lap cong truong 

Chi phi thiet lap cong truong phu thupc \ao mat bang thi cong tren can hay dudi nuoc. 
Chi phi tren bao gom kinh phi dap dao hoac Dip dung san dao, san thao tac khi thi cong 
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dirai nirac hoac kinh phf san in mat bang khi thi cong tren can. Kinli phi lam duaig cong 
tnrang, mui nho, kinh phi xfty dung duang day dien va tram bicn ap. Rieng thi c*ng tren 
song mroc doi voi gau ngoam co the sir dung he djnh vi san dao g3n tren xa Ian a diroc 
di6u chinh bang he thong kich thiiy lire nham giam cac sai so v6 vi tri thi cong oc. Noi 
chung chi phi thiet lap cong truang phu thuoc vao vi tri, mat bang thi cong va cong ighe thi 
cong cu the'. 


6.2.1.4. Gia thanh thi cong 


D6'i vai gia thanh thi cong coc khoan nhoi, tiiy thuoc vao khu virc dia chat, hiet bi, 
dirdng kinh, chieu sau co hay khong sir dung 6ng vach, co hay khong yen cauthir tai 
coc v.v... tat ca cac van de tren deu anh hirang den gia thanh thi cong ciia coc khoanihoi. 


Qua tham khao gia thanh thi cong cac coc khoan nh6i trong khu virc dong baig song 
Curu Long, kinh phi ddi vofi cac phirong phap khoan tao 16 ho khoan co the sfip >cp theo 
thir tir nhu sau: 


1- Coc khoan nhoi khoan tao 16 bang may khoan vach xoay kie’u xoay tron: R.t cao. 

2- Coc khoan nhoi khoan tao 16 biing may khoan vach xoay kieu kep ISc: Cao 

3- Coc khoan nhoi khoan tao 16 biing may khoan phan tuan hoan: Cao 

4- Coc khoan nh6i khoan tao 16 bang may khoan guong xoan, gau xoay va may lao gau 
ngoam: Thap 

Tham khao dan gia trung binh thi cong 01m dai coc khoan nh6i trong khu vie d6ng 
bang song Ciru Long 6 bang 6-10 (Phan phu luc cuoi chuong). 


6.2.1.5. Thdi gian thi cong 

Chi phi khau hao thiet bi va chi phi van hanh trong thai gian thi cong phu thuoc ao thai 
gian thi cong. Doi voi m6i loai hinh cong nghe thi cong thai gian thi cong khac nhai. Cung 
di6u kien thi cong co th6 sap xep thai gian thi cong cua tumg loai hinh cong nghe co-. khoan 
nh6i, coc dong va coc ep tinh cho toan bo mot ho mong trong di6u ki6n kha nang <hiu lire 
cua cac loai coc tren nhu nhau: 

- Coc khoan nh6i khoan tao 16 bang may khoan gu6ng xoitn, giiu xoay: Rat nhanl 

- Coc khoan nh6i tao 16 bang may khoan kieu xoay tron: Nhanh 

- Coc khoan nhoi tao 16 bang may khoan vach xoay ki6u kep lac: Nhanh 

- Coc khoan nhoi tao 16 bang may khoan phan tuan hoan: Cham 

- Coc khoan nh6i tao 16 bang thiet bi dao gau ngoam: Nhanh 

Tham khao bang 6-2 thdng ke thai gian quy djnh thi cong can thiet 
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Bang 6.1 


IT 

Dirdng kmh coc khoan nhdi 

Don gia thi edng 1 met dai coc (VND) 

i 

Du"dng kinh tj) 800mm 

3.449.640 

2 

Dirdng kinh <)> 1000mm 

4.283.273 

3 

Difdng kinh ((> 1200mm 

5.192.193 


Dirdng kinh tj> 1400mm 

6.175.752 

5 

Dirdng kinh (J> 1500mm 

6.702.532 

6 

Dirdng kinh ij) 2000mm 

9.830.000 

7 

Dirdng kinh <J> 2500mm 

14.818.067 

8 

Dirdng kinh <j) 3000mm 

21.739.807 


Liru y: Dan gia a bang 6-1 diroc lap qua viec thong ke kinh phf xay dung trung binh cho 
tirng met dai coc a khu virc dong bang song Ciru Long. 

Bang 6.2: Thdi gian can thiet cho thi cong coc 


Ky 

hien 

Hang muc 

Thdi gian 

(phi'll) 

He so phu thuoc dudng kinh (<J>) mm 

4 > i ooo 

T 4> 1500 

4> 1600 -f 

4) 2000 

<{>2000 -i- 

4> 2500 

({> 2500 + 
<{>3000 

T1 

Thdi gian khoan 

Bang ?- 

LO 

L24 

1,5 

1,75 

T2 

Lfip dat long cot thep, 
cac dng thi nghiem va 
dng do belong 

2,6 <() h 

1,0 

1,53 

2,0 

2,5 

T3 

Do belong 

6,4 4> L 

T4 

Ve sinh 

1,5 4> h 

L0 

1,5 

T5 

Ndi vach 

3,5 h 

T6 

Thiel lap 


71,6 

100 


+• Thai gian tren chira k 6 den thdi gian there hien cong viec di chuyen thiet bi keo dai tir 
vi irf coc nay sang vi tri coc kia. thdi gian gia cong long thep, thdi gian khao sat, dinh vi trf 
coc va thdi gian tin nghiem sieu am, thirtai coc. 

4- Viec rut ong Triemic nam trong thdi gian do betong. 

4- 'Tlidi gian thiet lap bao gom vice sail lii mat bang, di chuyen may 

Vdi h: chieu sau khoan (in) L: chieu dai coc (m) 
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Bang 6.3: Thai gian khoan 01m theo chieu sau va cac lop dia chat khac nh;u cho 
coc 4>1000 den <j> 1500mm bang may khoan vach xoay 


Chieu sau 

He so theo chieu s&u 

Lop dia chat d6ng bang song Ciru Long 

N < 20 

N = 20 * 50 

N > 0 

0- 15 

1.0 

16,10 

25,60 


15 - 20 

U 

17,71 

28,16 

34,2 

20-25 

1,3 

20,93 

32,28 

40,53 

25-30 

1,5 

24,15 

38,40 

46,8) 

30-35 

1,7 

27,37 

43,52 

53,(4 

35-40 

1,9 

30,59 

48,64 

59,28 

40-45 

2,0 

32,2 

51,20 

62,4) 

45-50 

2,2 

35,42 

56,32 

68,(4 

50-55 

2,4 

38,64 

61,44 

74,8 

>55 

2,5 

40,25 

64,00 

78,0 


Doi vdi cac dirdng ki'nh coc khac nhau co the tham khao he so sau: 


4> 1600 - <j)2000mm lay he so 1,24 
<{>2000 - <j>2500mm lay he so 1,50 
4>2600 - (j)3000mm lay he so 1,75 

6.2.2. Chi tieu ky thuat 

6.2.2.1. Do tin cay ve chat luong thi cong 

Nhu da neu trong dinh nghTa ve coc khoan nh6i trong Chirong 1, coc khoan nhci la loai 
coc betong cot thep trong do betong dupe do tai ch6. Vi vay cho dii thi cong taolP bang 
phuong phap nao di nua neu khong co chirong trinh kiem tra va quan ly chat luong :hat che 
se dan den co th6 xay ra mot so van d6 ve chat luong coc nhu da neu cac sir co cc: khoan 
nh6i trong Chuong 4. 

Theo so lieu thong ke qua cac cong trinh cau sir dung mong coc khoan nhoi da ra dang 
xay dung, thong thubng moi cong trinh co thd xay ra mot hoac vai coc co van chat 
luofng. Do do hien nay, viec thiet ke thi cong coc khoan nh6i thuong dira v6 he soan toan 
ldn nen so luong coc doi khi vuqt so vdi kha nang can thiet theo yeu cau thuc tt cho ho 
mong lam gia tang gia thanh xay dung. 

Muon danh gia dupe chat luong coc da dat dupe yeu cau hay khong phai chdden khi 
hoan tat cong tac thi nghiem kie’m tra chat luong coc sau khi thi cong. 

Chi can mot vai van de xay ra trong cac trinh tu thi cong cung co the anh hudng ten chat 
luong coc. Vi vay chat luong coc hay do tin cay coc la he qua cua cac trinh tu thi tong coc 
tao ra. Menh de nay chi dung mot chieu. Co nghTa la khi coc da thi cong dat dvpc chat 
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lugng tot tire la da thtre hicn cac bude thi cong mot each pint hop. Nhung nguoc lai mac du 
da co cac bude thi cong phu hop cho tirng giai (loan dura chac da mang lai chat lugng coc 
thi cong la hoan loan tot. 

- Xet ve difdng kinh cor: qua tham khao mot T cong trinh cau co mong coc khoan nh6i 
da va dang thi cong d khu vuc dat yen vung dong bang song Ciru Long vdi cac dudng kfnh 
coc khac nhau tir (|)800 -4- (j>2500mm, hicn na\ cac deni vi thi cong va thiet ke thudng co xu 
hirdng sir dung coc khoan nhoi co dudng kin h nho turn nhirng lai nhieu coc mang lai he so 
an toan cao horn tranh diroc cac ini ro nhirdfi neu trong phan cac sir co coc khoan nh6i trong 
chirmig II. 

Xet ve phuong phdp khoan too Id ho khoan co the tham khao ve mire do an toan dirge 
danh gia thir tirqua bang sau: 


Hang 6.4 


IT 

Phuong phap khoan tao Id 

l 

Danh gia he so tin cay qua cac cap 

1 

May khoan vach xoay kicu xoay iron 


A 

2 

May khoan gudng xoan, gau xoay 

r 

t 

t 

B 

3 

May khoan phan tuan hoan 

B 

4 

May khoan vach xoay kicu xoav kicu kep 

irk ; 

C* 

5 

May dao griu ngoam 

r 

! 

D* 


Ghi chu: 


A: tot. B: kha tot, C: tiling binh. It) kem 

A : Dung dc xem xet sir dung vb 6ng thcf* cho coc 

Qua bang danh gia tren thi phuong phap khoan vach xoay kicu xoay non co do tin cay 
cao hem so voi cac phircmg phap khac. No ch/ic chan rang moi tang dia chat va chirdng ngai 
vat deu co the xir ly dirge. Vice do belong thire hicn trong long dug vach cho nen xac suat 
xuat hien cac khuyet tat cung nho lion so voi plurong phap sir dung ma> guong xoan gau 
xoav va phuong phap phan tuan hoan. Nhiroc diem cua phuong phap na\ o did dudng kfnh 
coc bi gidi han (d^OO -r <|)l500mni ca bict mot vai may khoan dac biet co dudng kfnh 
(j)2000mm), do do doi vdi cac ege co dudng kfnh Ion tu 2000mm no len va chicu sau ldn thi 
phuong phap nay to ra khong thfch hop. trong kin do phuong phap dao gau ngoam trong 
oYig vach to ra co uu diem ve vice tao dirdng kmh ldn cung nhu co tien do thi cong nhanh 
hem cac phuong phap khac. 

6.2.2.2. Do chinh xdc theo phuong thdng dung cua coc 

Trong tmh toan thiet ke ege khoan nhoi chit yeu xet kha nang chin tai trong doe true, do 
vay vice thi cong tao do chinh xiic theo plurong thang dtrng la mot quy dinh can thiet va doi 
hoi phai tuan thii mot each khat khe. 
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Nhir ta da biet, tuy thuoc vao timg phircmg phap khoan tao 16 ho khoan coc va ioai thidt 
bi khoan ma co do chinh xac theo phucmg thang khac nhau. Do chinh xac co the tham khao 
cac so' lieu sau: 

- Khoan vach xoay ki6u xoay tron: 1/500 

- Khoan vach xoay kieu xoay kep iSc: 1/200 

- Khoan phan tuan hoan, guong xoSn va dao gau ngoarn: 1/100 

Viec kiem tra do thhng dung cua ho khoan coc trirac khi due betong coc khoan nhoi 
duac thuc hien co the bang thiet bi don gian hoac thiet bi co do chinh xac cao nhir may sieu 
am KODEN DM - 682. Cong tac kiem tra khong che sai so' do thSng dung coc can phai 
thuc hien mot each thirang xuyen trong giai doan thi cong Jchoan tao 16 ho' khoan dong thdi 
can phai co kinh nghiem thuc hien cong viec nay. 

6.2.23. Do on va muc do anh huong cua thiet bi thi'eong 

Trong cac buoc thi cong coc khoan nh6i, ngoai viec rung ha ong vach bang biia rung 
gay chan dong, con lai cac chi tieu quy dinh ve do on va muc do chan dong do thiet bi thi 
cong gay ra deu n6m trong pham vi cho phep. Tuy nhien do'i voi cac cong trinh gan khu dan 
cu nen han che viec do betong vao ban dem vi khi do luong thiet bi tap ket tai cong truong 
16n gay anh huong Ion den cac hoat dong dan sinh. Mat khac cung can dac biet quan tarn 
den muc do 6 nhiem doc hai den hoa mau va ngubn nude su dung neu nhu thi cong khoan 
dao dat trong dung dich bentonite ma khong co bien phap luu chua vat lieu dat dao tir ho 
mong do ra cung nhu dung dich bentonite thai ra do true tiep xuo'ng khu vuc thi cong. 

6.22.4. Kha nang anh huong den thuy luc thuy van hay dong luc hoc dong song 

Nhimg nam gan day van de lu lut a dong bang song Cuu Long diln bien ra't phuc t c ap, 
hau he't cac cau da xay dung truoc day d6u dung truoc nguy co giam yeu tham chi co the 
gay do do nude lu gay ra. Van d6 nay xua't phat tir viec chon dang mong coc chua thich hop 
va trong tinh toan thiet ke thuong ap dung v6i tan suat lu 1%, 2% va 4%, nhung thuc te xac 
sua't xay ra dinh lu tai vimg dong bang song Cuu Long rat cao. Do luu vuc rong Ion, luu 
luong va van toe nude ra't manh viec sir dung cac coc khoan nhoi trong thiet ke cau can dac 
biet quan tarn den chi6u sau ho' xoi do lu gay ra. Khi xem xet van d6 nay can quan tarn den 
kha nang thoat nude qua nen mong cong trinh cau, chi6u sau ha coc va chi6u sau cac ho xoi 
cue bo tai vi tri cac mong tru cau d song. Cung mot vi tri ho' mong chiu tai trong nhu nhau, 
nhung neu ngudi thiet ke qua thien ve an toan chon phuong an sir dung nhidu coc vdi dudng 
kinh nho trong khi do vdi dudng kinh ldn nhung so coc lai it se co the phai do'i mat vdi mot 
so va'n d6 can phai giai quyet v6 xoi cue bo tai vi tri ho' mong cung nhu anh huong den 
hudng chay cua dong song v.v... Theo kinh nghiem thiet ke thien vi an toan ngudi thiet ke 
co the chon dudng kinh va chi6u sau ha coc ldn di: kha nang ngam chat bao dam do ben 
cong trinh cau khi xay ra lu lut hoac tao ho' xoi xung quanh he mong coc. 
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6.22.5. Mice do tieu hao bentonite voi cac phuong phap khoan giu on dinh thanh 
vach ho khoan bang dung dich bentonite 

Doi voi viec giCr on dinh thanh vach bang dung dich bentonite, tuy thuoc vao tung 
phuong phap khoan, diPu kien dia chat thuy van ma quyet dinh cac chi tieu ty trong, dp 
nhdt. Do vay ma nurc tieu hao bentonite khac nhau. Doi voi phuong phap khoan tao 16 bang 
may khoan gau xoay luong tieu hao bentonite dupe tinh toan nhu sau: 

- Chi tieu dung djeh bentonite : ty trong: 1,02 -M,04; do nhot 22 -^-24s 

- Ty le tron: 40 kg/nr 

- Ty le thu hoi sau khi thi cong coc la 60% 

- Khoi lupng bentonite tieu hao cho 01 coc dupe tinh nhu sau: 

M = (7i x D 2 /4) x h x 1,2 x 40 x 0,4 

trong do: 

M : khoi luong bentonite dung cho t coc (kg) 

D : duong kinh coc (m) 
h : chieu sau khoan (m) 

1,2: he so hao hut 

0,4: he so tieu hao bentonite tuy thuoc vao phuong phap khoan. 

6.22.6. Mite do tieu hao dao cat doi voi cac phuong phap khoan bdng vach xoay kep 
lac ho Ac xoay tron , gau ngoam 

Doi voi viec thi cong bang may khoan vach xoay ki6u kep lac hoac kidu xoay tron, g<Su 
ngoam vat tu thi cong can quan tarn den nhat la dao cat hay rang gau ngoam. Dao cat hay 
rang griu ngoam dupe che tao bang thep hoac hop kirn thap dac biet co do cirng tuong 
duong voi kim cuong do do gia thanh dao cat hay rang gau ngoam tuong doi cao. Mure dp 
tieu hao dao cat ra't khac biet giua cac loai da't 6 cac dia tcing khac nhau. Co the tham khao 
tieu hao dao cat cho lm khoan qua bang sau: 


Bang 6.5 


Tieu hao dao cat cho 
01m/ duong kinh coc 

Lop cat co N < 20 

Ldp cat co 

N = 20 + 50 

Ldp cat co N > 50 

<f)800 -r pi 100mm 

0,0007 

0,0035 

0,0070 

p1200 - 

- p 1400mm 

0,0008 

0,0040 

0,0080 

pi500 - 

- pi600mm 

0,0010 

0,0050 

0,0100 

pi 800- 

- p2000mm 

0,0013 

0,0065 

0,0130 

p2100 - 

- p2500mm 

0,0016 

0,0080 

0,0160 

p2600 - 

- p3000mm 

0,0020 

0,0100 

0,0200 
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6.2.2.7. He so hao hut betong doi vdi coc khoan nhoi 

Dot vbi coc khoan nhoi belong col ihcp, lie so hao hut betong dirge ngubi thiet ke va thi 
cong quail tam Betong hao hut g6m co luong betong tang do phai do betong cao hon cac 
do so vdi yen cfiii tir 0,8 s-l,5m, do doan coc b vi tri ong vach tam co dirdng kinh ldn hon 
dirbng kinh coc. do phAn betong lay ra due mAu va kiem tra do sut ngoai cong trudng, ngoai 
ra con do tinh trang 16 khoan. do sut betong,cac yeu to vi tinh hinh dia chat thuy van ben 

1 1 ong ho mong v.v... Ld khoan co the- cd dirdng kinh ldn hon dirbng kinh thiet ke do thiet bi 

khoan (nhat la thiet bi dao gAu ngoam) cd the mb rong tung doan ho khoan do hien tugng 
sat lb thanh vach ho khoan Doi vdi vice khoan vach xoay, khoi lugng betong do vao coc cc 
the dir kien cln'nh xac. con cac phuong phap khac kho co the’ tinh toan chuAn dirge lirgng 
betong se do vao coc Mire do hao hut betong cd the tham khao thgc te mot so cong trinh 
cho tbng phuong phap khoan: 

- Phirong phap khoan gait xoay. gudng xoan: 13 -18% 

- Phirong phap khoan tnAn hoan ngiroc 15 - 20% 

- Phirong phap khoan vach xoav 10 - 13% 

6.2.3. Phan rich ve chi tieu tan tai thong qua dirbng kinh coc 

Doi vdi ngirdi thiet ke lira chon dirbng kinh mong coc khoan nhoi sir dung cho cau la 
mot cong vice tirong doi khd khan va phi'rc tap vi no doi hoi phai thuc hien cung mot luc 
dira ra cac phirong an dirbng kinh coc va chibu dai coc khac nhau. Sau do giai bai toan toi 
iru sao cho nghiem cua bai toan thda man cac dibu kien vd kha nang chiu luc dap ung cac 
quy dinh quy trinh khong nhirng vc mat ky thuat tinh toan ma ca tinh thiet thuc vd may 
mbe thiet bi va mat bang kinh nghiem tin cong ciia cac nha thau, dong thbi phirong an coc 
dira ra cung phai mang lai he so an toan it gay ra cac riii ro. Thong thubng cac don vi thiet 
kc trong nude vAn da so dua vao kinh nghiem cac cong trinh da qua de dua ra cac dirbng 
kinh coc tirong tu cho cac cong trinh can trong khu vuc ma ho da bict qua thiet ke thi cong 
ve chidu dai. dirbng kinh coc 

Viec xac dinh chi lieu ky thuat ve ian tai cho mot so dirbng kinh coc tuong doi khc 
khan. De dirn gian hoa vice lira chon ta cd the’ dung cung mot vi tri ho mong, ciing chiu luc 
va cd cac dac (rung dia chat thuy van nlnr nhau, ta di tinh tat ca cac phirong an sau do lua 
chon phirong an toi uu ve mat ky thuat sao cho mang lai he so an toan, thi cong dam bac 
chat luong mang lai lie qua kinh tc gia thanh ha va tien do thi cong nhanh nhat. 

6.2.4. Chi tieu kinh te, ky thuat thong qua suat dau tu cac phuong an dubng kinh coc 

Nhu da bici. khi lira chon phirong an dirbng kinh coc thubng phai dac bict quan tam den 
vice so sanh lua chon phirong an toi iru dap ung vi mat kinh te, ky thuat. Viec quyet dinh 
chibu dai coc khoan nhoi tiiy thuoc vao dac di6m dia chat thuy van vi tri xAy dung mong 
coc thong qua cac ket qua khoan dia chat hoac cac tai lieu xay dung nen mong coc cac 
cong trinh can da xay dung trong khu urc v.v... Do vay chi tieu suat dau tu hay kinh phi 
xay dung phirong an dirbng kinh coc can thiet phai xem xet den phan bo dia chat, dac diem 
thuy van ciia vting eu the dua quyet dinh dau tu vbi dubng kinh coc nao la kinh te nhat. Sau 
da\ co the tham khao vice tinh loan so sanh lira chon phuong an dubng kinh coc b vung 
dong bang song Cim I ong 
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Vi Jii: Sir dung so lieu dia chat va ket qua thiV lai coc khoan nhoi tru nco bd Nam (tru 
P!4) cua can MT, tiling Tien chuan thiet kc can ASSHTO-LRFD-1998 voi cue dirong kmh 
va cliieu clai coc khae iihau tmh so lupng coc, dong thoi sc lua chon diroc loai dirong kmh 
nao la kinh tc nhat dap ring toi thicn chi lieu ky thuat thco yen can (sue killing cue han cua 
coc thco dat nen). 


Bang 6.6a: l ong hop ket qua tinh toiin sure khang eire han cua cqe theo dat nen 


TT 

Du’dng 

kinh 

coc 

«!> 

(mm) 

Chic u 

da i coc 

L (m) 

Khii nang chin lai cua coc thco dat non 

Sue 

khang 

m u i ctia 

coc Qp 
(tan) 

Sife khang ma sal thanh ben 

Siic khang 
cho phep 

ciia coc Q ;| 
(liiii) 

She khang 

Idi han 

cua cqe Q u 

(tan) 

Dat dinh 

Qsd 

(tail) 

Dat rdi 

Qsr Oan) 

SQs = 

Qsd + Qsr 
dan) 


((>800 

64,00 

74,86 

1.045,27 

362,53 

1.407,80 

594,09 

1033,72 


<|) 1000 

70,00 

1 1 1,82 

1.482,72 

453,17 

1.935,89 

826,20 

1437,59 


(j) 1200 

70,00 

154,21 

1.779.27 

543,80 

2.323,06 

1002,81 

1744,90 

4 

<|) 1400 

80,00 

901,54 

2.1 18,96 

1318,46 

3.437,43 

1489.04 

2590,92 

5 

<j> 1500 

80,00 

965,94 

2.270,32 

1412.64 

3.682,96 

1603,52 

2790,13 

6 

4)2000 

80,00 

1287,91 

3.027,09 

1883.52 

4.910,61 

2192.19 

3814,42 


4)2500 

85,55 

1609,89 

3.783,86 

3200,45 

6.984,3 1 

3171,80 

5518,93 


(1)3000 

85,55 

1931,87 

4.540.63 

3840,54 

8.381,17 

3893,04 

6773,90 


Bang 6.6b: Ket qua tmh toiin kinh phi suat dau tu cac phirong an coc khoan nhoi 
dap ung yeu cau ve sure khang eire han quy dinh (Q u = 7800 tain ) 


TT 

Dlfdng 

kinh 

(mm) 

Chic li 

dai 

(m) 

Site killing 

eire han 

theo tinh 

loan Q u 
(lan)/coc 

He so 

die it 

ehinh 

'P 

Sii'c killing 

eife han sau 

dieu ehinh 

Qu 

(tan)/cqc 

so lirung 

eoc yen 

can n 

irong lid 
lining 

Tong she 
khang cite 
han Q u 

(tan) 

D<fn gia 

d/m dai 
(dong) 

Thanh liCn 

(dong) 

1 

<{> 800 

64,00 

1033,72 

0,71 

730,48 

12 

8.765,81 

3.449.740 

2.649.400.320 

2 

()> 1000 

70,00 

1437,59 

0,71 

1.015,88 

8 

8.127,07 

4.283.273 

2.398.632.880 

3 

(j) 1200 

70,00 

1744,90 

0,71 

1.233,05 

7 

8.631,33 

5.192.193 

2.544.174.570 

4 

<(> 1400 

80,00 

2590.92 

0,71 

1.830,90 

5 

9.154,49 

6.175.752 

2.470.300.800 

5 

<)) 1500 

80,00 

2790,13 

0,71 

1.971,67 

4 

7.886,67 

6.702.532 

2.144.810.240 

6 

(}) 2000 

80,00 

3814.42 

0.71 

2.695,49 

3 

8.086,47 

9.830.300 

2.359.272.000 

7 

(j) 2500 

85,55 

5518,93 

0,71 

3.900,00 


7.800,00 

14.818.067 

2.535.371.264 

8 

<|» 3000 

85,55 

6773,90 

0,71 

4.786,83 

2 

9.573.66 

21.739.807 

3.719.680.978 



















Kinh phi xay dung (VND) 


Hinh 6-20a,b bieu dien ket qua tfnh toan sue khang cue han theo dat nbn va kinh phi xay 
dung cua cac phuong an duong kfnh va chieu dai coc khac nhau 


Bieu do sue khang cue han cua coc sau khi da di6u chinh 
theo ket qua thu tai Q d veri cac phuong an duong kinh coc khac nhau 


Hinh 6-la 


3.900.00 




Dt/dng kinh epe (mm) 


4.000.000.000 


So do bieu diSn kinh phf xay dung coc khoan nh6i 
vbi cac phuong an dudng kfnh va chifiu dai khac nhau 


3 719 , 680,978 


3.500.000.000 


3.000.000.000 


2.500.000.000 


2 . 000.000 000 


1.500 000.000 


1 . 000.000 000 


500.000.000 


2 649 400.320 


2 398 . 632.880 


2 470 300,800 


2 535 371.264 
2 359 272,000 


2 180 721,060 m 2.144 810.240 





D800 D1000 D1200 D1400 D1500 D2000 D2500 D3000 

L=64.00m 1=70,00m L=70.00m L=80.00m L=80,00m L=80.00m L=85.55m L=8550m 


Hinh 6-lb 









Qua cue Bang 6.6a,h va li'mh 6-la,b nhan thay voi plurong an eluding kinh coc <)> 1500mm, 
chic li dai coc L = 80m so luong 4 coc dal yen can v6 sire killing cue han thco dal ndn va 
kmh le nhat hay suat dau tir la hop ly nhat. 

6.2.5. So bp lira chon dirong kinh va chieu dai epe khoan nhoi trong xay dung cau 
\ ling dcing bang song Cuu Long 

l ion co so cac tiii lieu khao sat dia chat ciia cac can da dupe xay dirng va cac hP so phan 
bo tang dia chat cua viing dong bang song Cuu Long, so bo tinh loan vdi plurong an dirong 
kmh coc nao la hop ly nhat cho dac diem dia chat thiiy van mang lai hicu qua kinh tc ky 
thuat cho cong trinh can. Co the tham khao qua cac vi du sau: 

a) \'i (In I : sir dung so lieu khao sat dia chat cau TO - Tra Vinh de so bo tmh loan chon 
plurong an dirong kinh coc. 


Bang 6.7a 


Du'dng kinh 

(mm) 

Chieu 

dai 

(m) 

Sire khang 
epe han thco 

tinh loan Q u 

(tail )/cpc 

So 

lifting 

epe yen 

can n 

Tong sire 
khang epe 

han Q u (tan) 

Don giii 
d/m dai 
(dong) 

Thanh lien 

(dong) 

(}> 800 

52,00 

433,07 

10 

4.330.73 

3.449.740 

1.793.864.800 

(|) 1000 

52,00 

553,59 

8 

4.428,74 

4.283.273 

1.781.841,568 

<|> 1200 

52.00 

679.01 

6 

4.074.08 

5.192.193 

1.619.964,216 

<J) 1400 

52,00 

809,34 

5 

4.046.68 

6.175.752 

1.605.695,520 

(j) 1500 

52,00 

876,34 

5 

4.381,68 

6.702.532 

1.742.658,320 

cj) 2000 

52,00 

1229,71 

4 

4.918,83 

9.830.300 

2.044.702,400 

<[) 2500 

52,00 

1613.71 

3 

4.841,13 

14.818.067 

2.31 1.618,452 

i|) 3000 

52,00 

2028,35 

2 

4.056,69 

21.739.807 

2.260.939,928 


Filing 6.7b 


TT 

Diking 

kinh 

epe 

c|)(mm) 

Chieu 
daiepe 

L (m) 


Klui n 

ing ehiu tii 

ciia epe then dal nen 


SPe khang 
niui cua epe 
Q P (lan) 

SPe khiing ma sal thiinh hen 

SPe killing 
cho phep 
ciia epe Q ; , 
(tan) 

SPe khiing 
1(7i han ciia 
coc Q„ 
(tan) 

Dal dinh 

Qsil dan) 

Dal rdi 

Qsr dan) 

IQ, = Q s j 

+Q,i (lan) 

1 

o 

3 

4 

5 

6 

7 

8 

9 

1 

(|) 800 

52,00 

128.10 

310,13 

252.54 

562,66 

248,89 

433,07 

2 

4» loot) 

52,00 

200.15 

387,66 

315.67 

703.33 

318,16 

553,59 

3 

p 1200 

52,00 

307.43 

465,19 

378,80 

844,00 

390,24 

679,01 

4 

(j> 1400 

52,00 

379,60 

542.73 

441,94 

984,66 

465.14 

809,34 
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2 



3 


52, 
52, 
52,00 
52,00 


381,29 

508,39 

635,48 

762,58 


5 

6 

7 

8 

9 

581,49 

473,50 

1.055,00 

503,64 

876,34 

775,32 

631,34 

1.406,66 

706,73 

1229,71 

969,15 

789,17 

1.758,33 

927,42 

1613,71 

1.162,99 

947,01 

2.109,99 

116,72 

2028,35 


a 1500 


Bi6u d6 sue khang cue ban tmh loan cua coc Q u vai 
cae phutmg an duong kfnh coc khac nhau 


2028,35 





1229,71 



876,34 




809,34 _ 



553,59 

679,01 gSE ^ 


433,07 

yi <$&> ye 


..’<v 


f*gri jPg l l 

•Si s# 1 ! 'ee 

.<*!%*; 

ft® 


I 

H 



D1000 D1200 D1400 D1500 


Hinh 6-2a 


D2000 D2500 D3000 

Bi/ang kfnh coc (mrr.) 



Hinh 6-2b 


2 

























.\Ihui xi't: Oua hiinn 6.7a,h \ a hinh 6-2a,h cb the so’ ho nluiii xet vdi dicu kien dia chat 
nhu the. dubiig kmh coc 0 I 200 mm den ([> 1500mm co kinh phi xiiy dung tu'ong dbi lhap so 
voi c ac phi long an dirong kmh coc con 1 a i. 

h > \ I Jii 2 Sir clung so lieu dia chat can BP - TP. Ho Chf Minh de so' bo tfull loan chon 
plurung an dirong kmh coc. 

Bang 6.8a 


n 

i Du’oug : 
kinh 

(mm i 

Chicu 

cl a i 

Oil) 

SUc kliang 
cu'c hail llico 
tinli loan Q l( 
(T)/coc 

j So lu'OIH! 
i 

COC 

yen can n 

Tong 
sue killing 
cifc linn Q it 
(14 

p ^ y 

rji C. rjz 

Thanh ticn 
(dOng) 

.... 

i 

1 0 800 : 

78.50 

1.801.00 

a -> 

30.621.08 

4.440.740 

5.057.700.080 

T 

0 1001) 

78.50 

2.260.74 

18 

40.855.41 

4.283.273 

6.052.264.740 

3 

0 1 200 

78.50 

2.745.80 

14 

5 K.442.45 

5.102.103 

5.706.220.107 

4 

<|> 1400 

78.50 

3.220.43 

12 

38.753.18 

6.175.752 

5.817.558.384 

5 

h 1500 

78.50 

3.473.08 

12 

41.687.73 

6.702.532 

6.313.785,144 

6 

: ij) 2000 

78.50 

4.724.45 

8 

37.705.61 

0.830.300 

6.173.428,400 

*? 

0 2500 

78.50 

6.021.16 

8 

48.160.32 

14.818.067 

0.305.746,076 

8 

0 5000 

78,50 

7.364.12 

6 

44.184,71 

21.730.807 

10.230.440,007 


Bang 6.SI) 

Klia naiui chin tai ciia coc then dal ncn 


1 KiV dig 

kinh 

COC 

<;>( mni) 

C Hi i c- u 

da t 

coc L 

(m) 

Nii'c killing 

in ui ciia 

coc Qp 

(tan) 

S lie killing nia siil lliiinh hen 

,, , = 

Hat chilli [) 4 | | t 'fj q __ 

.. Q, | +Qs, 

Qsd dun) dan) v 

(tan) 

Sue killing 
cho plicp 

ciia coc Qj 

diiii) 

S Uc killing 

cue him ciia 

coc Q u (tail) 

800 

78.50 

104.66 

1 14.00 

2.374.30 

2.488.30 

1.035.06 

1.801.00 

1000 

78.50 

163,58 

142.50 

2.667.88 

3.1 10.38 

1.304.45 

2.264.74 

1200 

78.50 

235.56 

171.00 

3.561.45 

3.732.45 

1.578.10 

2.745.86 

1400 

78.50 

320.63 

166.50 

4.155.03 

4.354.53 

1.856.00 

i 

3.224.43 

1500 

1 78.50 

368.07 

213.75 

4 451.82 

4.665.57 

1 606.54 

1 

3.473.48 

j 

2000 

78.50 

666."O 

285.00 

5 6 15 75 

6.220,76 

2.715,20 

4.724.45 

2500 

78.50 

1.046.40 

356.25 

7.416,66 

7.775,64 

3.460,44 

6.021.16 

301)() 

78.50 

1.4044)7 

427.50 

8.603.63 

6.331.13 

4.232,25 

7.364.12 








Kinh phi xay dung (VND) Sire khang cue han Q u (tan) 


Bieu do sure khang cue han ti'nh toan eua eoc Q u vdi 
eae phuong an dudng kinh eoc khac nhau 



0800 D1000 D1200 D1400 D1500 D2000 D2500 CiOOO 


Duong kinh co: (mm) 


Hinh 6-3a 


Ser do bieu dien kinh phi xay dung coc khoan nhoi vdi cac 
phuofng an dudng kinh khac nhau, dia chat cau Binh Phudc - TP. Ho Chi Mirh 



D800 01000 D1200 D1400 D1500 D2000 D2500 DiOOO 

L = 78,50 L = 78.50 L = 78.50 L = 78,50 L = 78.50 L = 78.50 L = 78.50 L = 8.50 


Hinh 6-3b 
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Nhdn xet: Qua kel qua tmh loan o' bang 6-8a,b va hinh 6-3a,b vai didu kien dia chat a 
ktui vire cau BP - TP. Ho Chi Minh coc co dirang kmh 4)800 mm den <j> 1500mm co kinh phi 
xay dung urang doi thap so voi cac plnro'ng an throng kmh coc con lai. 


Bang 6.9: Tong hop mot so chi tieu kinh te ky thuat 
cac loai hinh cong nghe epe khoan 


i 


Cong nghe thi cong coc khoan nhoi 

TT 

Chi tieu kinh te, 
ky thuat 

Khoa n 

vach xoay 

Khoan 

gau xoay 

Khoan 

turin hoan 

ngUOc 

Khoan 

guong xoan 

Khoan dao 
g^u ngoam 

1 

Chi phi dau ur 
ihict hi, cong nghe 

Rat can 

Trung hinh 

Cao 

Tiling hinh 

Cao 

2 

Chi phi van 
chuycn may mdc, 

ihiet hi 

Cau 

_ 

Cau 

Thap 

Cao 

Cao 

3 

Chi phi thiol lap 

TB */TC 

TB*/TC 

TB */TC 

TB*/TC 

TB*/TC 


cong trUdng 

CaoVDN 

Cao*/DN 

Cao*/DN 

Cao*/DN 

Cao*/DN 

4 

Thbi gian thi cong 

Nhanh 

Rat nhanh 

Cham 

Ratnhanh 

Rat nhanh 

5 

Do im cay vc chat 

Tilting doi 

Trung hinh 

Trung hinh 

Ti ling binh 

Trung hinh 


lUOng thicong 

eao 

1/100 





Do ehinh xac theo 
plurifng thang diVng 

1 / 200-1 /son 

1/100 

J 

1/100 

1/100 

7 

, 

Do on \'a mile do 

chan dong 

0 

0 

0 

o 

0 

8 

Gia thanh/ Tan lai 

Rat eao 

Thap 

Cao 

Thap 

Thap 

y 

Tieu hao bcnlomle 

0 

>. 



X 

10 

Tieu hao dao cal 





X 

n 

. 

! lao hul belong 

10 : 150 

13 : 150 | 15 -200 

13 -A 80 

15 -5-209* 


6.3. KPT l.UAN VA KIEN NC11I 


Cong lac plum tich. danh gia mol so chi lieu kinh te, ky tluiat ciia mong coc khoan nhoi 
Hong xay dung can o mriVe la !a mol cong vice phi re tap doi hoi can nhibu thbi gian nghien 
cu'u. Vice ilanh gia can pluii co dav dii cac thong tin vc phan bo tang dia chat ciia tung vi tri 
xay dung. Nhicu cong hie can him nlur dieu Ira cac so lieu tmh loan thiiy van, cac ket qua 
thu lai coc, cac ho so' ly licit coc da tin cong untie day Hong khu vuc dang du kien xay 
dune v.v .. 











So lieu neu trong Cluro'ng nay chi la bubc clau xct cho mot vai vimg b dong bang song 
Ciru Long. Muc clich la de neu ra mot tilth huong co tinh chat vi du de ban doc tham kluio 
Obi vbi vice xay dung mong coc khoan nhoi trong xay dung can 6 vung dong bang nay ncr 
quail tarn den mot so van de : 

1- Vi tri xay dung cbng trinh. tarn quan trong cua cbng trinh. dang ket can nhip va cliici 
diii nliip du kieii sir dung (can day vang. can dam due hang can bang v.v...). Tai cac khu virc 
do thi, khu dan cu vit cac can vtrm trong thiinh pho vice sir dung mong coc khoan nhoi 
trong xay dung la hop ly vi nhfrng iru diem cua no mang lai nhu dam bao cac van de vc moi 
trubng, lien do thi cbng thfch hop va khbng chicm nhiciu mat bang xay dung. 

2- Coc khoan nhoi hicn nay gia thanh xay dung con tuong doi cao so vbi cac phuong ar 
mong coc kluic. Ngay ea ciing loai coc khoan nhoi nlurng vbi cac dirbng kmh khac nhau vi 
chicu dai khac nhau sc dan dcii cac kinh phi chcnli lech nhau. Do vay khi dan tu xay dung: 
mong coc can quail tarn dcii mot so chi tieu kinh tc, ky lliufit da neu trong pluin tren de ti 
do nam bat duo'c pliam vi sir dung epe va tinh dupe sua’t clan tu tren co so lira chon phuoni 
an dirbng kinh va chicu dai coc tbi uu. Qua thong ke danh gia vbi cac can xay dung b doiu 
bang song Ciru Long nhan thay vbi dirbng kinh coc (|>1200 -s (J) 1500mm va nipt vai irnong 
hop <t>2()()()m mang lai hicu qua kinh to nhat. Xct ve chieu dai coc con tiiy ihubc vao si 
phan bo tang dia chat cac I bp dat va tinh hinh tluiy lire, tluiy van va vi tri xay dung can mb 
dua ra quyet dinli chieu dai cu the cho plnrong an coc. Nlurng so bp co the chon vbi dirbng 
kinh coc (|)1200 x- (J)lbOOmm thi chieu clai epe tluiy doi tir 50m den 75m la hop ly va kinh ti 
nhat. Rieng cac can I bn vuot song Tien vii song Man thi dirbng kinh coc co the L 
<1)2000 x- <J)3000mm vbi chicu clai tir SO dcii 120m. 

3- Dia chat do sir phan bo tuong doi day ciia I bp bun yen vbi cac dac tnrng chin lue ra 
tluip, cho nen vice tinh loan can pliai quail tarn den ilia sat am do ap lire day ngang ciia nei 
dat yen len lie mong coc. Dong thbi dac bict qiuin tarn den sir xuat liicn ciia 111 quel qua v 
tri xay dung can. Khan tinh loan tluiy lire, tliiiy van tlnrbng dua vao tan suat I V, 2 c /c va V/< 
doi khi khbng pluin anil het tinh tliire te ciia vimg nay do nirbc ID tliubng xuyen xay ra trong 
nam tir thang 9 dcii lining 12 hang nam. Mat khac van de xbi cue bo va xbi cluing nen liru j 
do thbi gitin gan day o' doc theo bb song Man va Tien Giang tliubng xuat hicn xbi gay sat !c 
lbn lam thict hai nliieii cbng trinh. 

4- V6 thict ke do cb nliicu bb tieu cliiian dami liru lianli tronc nubc iilnrim tronc so do cc 
cac tieu cluiaii sau day sir dung pin! hop vbi dac tiling b vimg dong bang song Ciru Long d< 
lit: Tieu cluiaii TCXD 195-1997 cua Viet Nam. Tieu cliuaii thict ke cim AUSROAD - 199" 
cua Uc va dac biet lit Tieu cliua'n thict ke can cua My ASSUTO-LRLD-199S (Tieu cluiiii 
thict ke can Viet Nam 22TCN 272-01) cb uu diem vupt trbi vi cb the tiiili toan kicin in 
dupe sue kluing nut sat than coc qua tirng lop dat vbi cac lie so dicu cliinh sue killing tu'o'ng 
line (troim tiiili toiin coc o' vium done bitne sbne Ciru Lone klu't name chin lire clui veil li 
sire kluing nut sat than coc). 



5- Tuy nhien khi dira ra phuong an coc ngirdi thiet ke*cung nen dac bidt liru y den cac 
sir co ky thuat thudng xay ra doi vdi coc khoan nhoi nhu da neu trong Chirong 5. VI 
nhirng sir cd tren doi khi khong the sir dung dang mong coc khoan nhoi ma phai thay 
bang phirong an khac. 

6- Vd thi cong nen sir dung ong vach bang thep hoac contposite vdi chieu dai phai du 
xuyen qua het chieu day tang dat biin set yeu dong thdi ket hop voi vide sir dung bentonite 
nham han che cac sir cd sat Id vach ho khoan nSm sau ben dirdi ong vach va han chd" diroc 
sir giam chat lirong belong coc do Iftn tap chat. 

7- Dong bang song Ci’ru Long vdi he thong song ngoi chSng chit, cd rat nhidu song Idn, 
sau va nirdc chay xiet, do do thi cong coc d^u there hien tren he xa lan. Nham tranh cac tac 
ddng song vo, nude chay cd the dung cac he cd dinh xa lan. 

8- Ve thiet hi thi cong khoan tao Id : doi vdi coc cd dudng kinh <J)800-r-<j) 1500mm 
thong dung nhat la thiet bi khoan vach xoay kie’u xoay non, khoan phan tuan hoan va 
guong xoan. Doi vdi cac coc cd dudng kfnh <j>2000+(t>3000mm cd the’ sir dung thiet may 
dao gau ngoam. 

9- Cong tac kie’m tra do thiing dung thanh vach ho khoan cd the; sir dung thiet bi do 
sieu am KODEN - DM 682. Kidm tra chat lucrng coc khoan nhoi ngoai cong tac khoan 
m5u belong thi cong tac thf nghiem do sieu am dd ddng nhat betong than coc mang lai 
hieu qua cao. 

10- Cong tac thir tai coc: thong thudng doi vdi cac coc cd dudng kinh (J>800-^-<f) 1500mm 
vi tii thi edng tren can va khong vudng mat being thi thu tai tlnh bang chat tai truydn thong 
la mang lai hieu qua kinh te nhat. Trong khi do doi vdi cac cdu co mong coc khoan nhoi 
dudng kinh Idn co the su dung phuong phap thu tai tTnh bang hop tai trong Osterberg la hop 
ly nhat. 

11- Qua phan tich vd chi tieu kinh te, ky thuat dac biet la suat dau tu co the so bo dua ra 
pham vi sir dung coc khoan nhdi d vung ddng bang song Ciru Long, tir do cd the sir dung 
tham khao cho cong tac tham dinh duyet du an dau tu xay dung cau sir dung phuong an coc 
khoan nhdi sau nay. 


213 



Phu luc - Bang 6.10 

BANG PHAN TICH DON GlA CHI TIET 


Cong trinh : Cau X 

Hang muc: Coc khoan nhoi D = 2, A30mm, L = 80m 


Binh mure xay dung 

Gia trj cho 1 coc 

STT 

SHBM 

Hang muc c6ng viec 

Dan 

v i 

Khoi 

lugng 

Dan gia 

Thanh tien 

Kh6i 

lugng 


D 

2 

3 

D 

5 

6 

7 

8 

9 

1 

DA. 1240 

Khoan tao lo duang kinh 

D = 2000mm 

1m 



1.602.511 

80.00 

128,200,905 



(He so dieu chinh di/ong 
kinh lo khoan 1.429) 









B. Nhan cong: 




91,872 





Ngay cong 4/7 

cong 

5.99 

15,344 

91,872 





C. Miiy thi cong: 




1.510.639 





May khoan 

ca 

0.16 

6.094.532 

957,999 





Cau SOT 

ca 

0.16 

1.639.226 

257,670 





Sa Ian 400T 

ca 

0.16 

670,875 

105,455 





Sa Ian 200T 

ca 

0.16 

325,023 

51,090 





Tau keo 150CV 

ca 

0.09 

775,474 

66,489 





May khac 

% 

5 


71,935 



2 

DC.1120 

Vura Bentonite chong sap 
thanh 16 khoan (50%) 

1m 3 



115,458 

276.8 

31,958,741 



A. Vat lieu: 




121.844 





Bentonite 

kg 

39.26 

3,000 

117,780 





Nucrc ngot 

m 3 

0.67 

2,500 

1,675 





Vat lieu khac 

% 

2 


2,389 


. 



B. Nhan cong: 4fJ 

cong 

0.64 

15,344 

9,820 





C. May thi cong : 




99,252 





May Iron dung dich 

ca 

0.055 

233,437 

12,839 





May sang rung 

ca 

0.055 

591,646 

32,541 





May bam 200m 3 /gid 

ca 

0.055 

76,793 

4,224 





Sa Ian 200T 

ca 

0.12 

325,023 

39,003 





Tau keo 150CV 

ca 

0.01 

775,474 

7,755 





May khac 

% 

3 


2,891 































1 

2 

3 

4 

5 

6 

7 

8 

9 

3 

C.2325 

Cap phoi belong coc nhoi 
M300 

1m 3 



593.059 





Ximang 

kg 

455 

882 

401,310 





Cat 

m 3 

0.448 

63,636 

28,509 





Da 

m 3 

0.805 

118,000 

94,990 





Sika R4 1% 

lit 

4.55 

15,000 

68,250 



4 

HB.9220 

Betong coc nhoi 

1m 3 



837.625 

276.8 

231,854,561 



A. Vat lieu: 




655.980 





VOa betong 

m 3 

1.10 

593,059 

652,365 





Ong do D=300mm 

m 

0.019 

18,500 

352 





Vat lieu khac 

% 

0.50 


3,264 





B. Nhan cong: 4,5/7 

cong 

0.65 

16,914 

10,994 





C. May thi cong: 




170.651 





Cau 50T 

ca 

0.042 

1.639.226 

68,847 





May bom BT 50m 3 /h 

ca 

0.042 

1.433.318 

60,199 





Sa Ian 400T 

ca 

0.042 

670,875 

28,177 





Tau keo 150CV 

ca 

0.013 

775,474 

10,081 





May khac 

% 

2 


3,346 



5 

HD,1140 

San xuat betong qua ddy 
chuyen tram tron 

m 3 



10,880 

276.8 

3,011,473 



B- Nhan cong 




555 





Nhdn cong 3/7 

cong 

0.04 

13,878 

555 





C- Xe may 




10,325 





Tram tron 60m 3 /h 

ca 

0.0058 

1.618.214 

9,386 





Maykhac 

% 

10 


939 












6 

HD.2430 

Van chuyen BT cp ly < 2km 

m 3 



16,667 

276.80 

4,613,426 



C- Xe may 









Oto chuyen tron 10T 

ca 

0.0239 

697,345 

16,667 



7 

IA.6231 

Cot thep coc nhoi 
> D = 18mm 

1 tan 



6.665.905 

17.70 

117,971,859 



A. Vat lieu: 




5.908.533 





Thep tron 

kg 

1,020 

5,581 

5,692,569 





Day thep 

kg 

14.28 

5,571 

79,554 





Que han 

kg 

10.5 

7,420 

77,910 





Vat lieu knac 

% 

1 


58,500 
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B 

2 

3 

4 

5 

6 

7 

8 

9 


B- Nhan cong 4/7 

cong 

11.88 

15,344 

182.287 





C- Xe may 




575.085 




- -.-- 

May han 23kW 

ca 

2.62 

77,338 

202,626 




May cat u<5n 

ca 

0.16 

39,789 

6,366 





Cau16T 

ca 

0.06 

774,540 

46,472 





Cau 25T 

ca 

0.14 

1.120.935 

156,931 





Sa Ian 200T 

ca 

0.14 

325,023 

45,503 





Sa Ian 400T 

ca 

0.14 

670,875 

• 

93,923 





Tau keo 150CV 

ca 

0.03 


23,264 



— 

oo 


San xuat 6ng vach 

1 tan 



4.895.393 

21.70 

106,230,032 



A. Vai lieu: 




4.198.002 





Theptam lOly 

kg 

1,025 


4,002,625 



M 


Oxy 

chai 

0.078 

39,000 

3,042 



■ 


Bat Sen 

kg 

0.062 

7,200 

446 



■ 


Que han 

kg 

17.5 

7,420 

129,850 





Vat Rfu khac 

% 

1.5 


62,039 




B- Nhan cdng 4,5/7 

cOng 

18.50 

16,914 

312.909 



■ 


C- Xe m&y 




384.482 





May han 23kW 

ca 

4.37 

77,338 

337,967 



— 


May cu6n fSng 

ca 

l r ' 

43,589 

21,795 




Cau 16T 

ca 


774,540 

20,913 





way khac 

% 

1 


3,807 



9 


B6c 6ng vach lan xuong xe 

T 



5,286 

21.70 

114,706 



B. Nhan cdng: 0,062/10Tx2 




181 





Nhan cfing 3,5/7 

c6ng 

0.012 


181 





C.Mty:0,031/10Tx2 



■■ 

5,105 





Cau 16T 

ca 

0.006 

823,425 

5,105 



10 

TT 

Van chuye’n 6ng vach d^n 
cang truong (30km) 

6ng 



737,098 

1.00 

737,098 


c. my 









dTS^ukao 272CV 

ca 

1.00 

737,098 

737,098 



11 

HC.S416 

We t6p dng kiem fra 

m 3 



4.276.014 

3.263 

13,952,634 

— 

" 1 

i 

A V$t lieu 



1.996.287 




Xlmai^ PC.40 

kg 

1,420 

882 

1,252,440 





Phu gia Intraplast - 
Z (g/d hoh dan) 

kg 

17.04 

43,653 

743,847 




216 

























1 

2 

3 

4 

5 

6 

7 

8 

9 



B. Nhan cong 




547.781 





- Nhan cong 4.0/7 

cong 

35.7 

15,344 

547,781 





C. May 




1.731.946 





May tron vura 801 

ca 

1.83 

45,294 

82,888 





May nen khi 10 m3 /ph 

ca 

1.83 

622,374 

1,138,944 





May bam vOra ximang 9m 3 /h 

ca 

1.83 

221,778 

405,854 





May bam nirbc 20kW 

ca 

0.5 

107,630 

53,815 





May khac 

% 

3.0 


50,445 




Gia thanh cua 1 coc khoan nhoi <j)2000mm ; L = 80M 


638.645.435 


Dan gia binh quan tinh cho 1m coc 


7.983.068 


Ty le khau trCr bao gom: 


- Phi hoat dong lien doanh 

7% 

- Phi tfich nop cho Tong cong ty 

5% 

- Nop thue 

4% 

- Phi dieu hanh thi cong 

1% 

- Lai nhuan cua cong ty 

5% 

- Chi phi ddi ngoai 

3% 

- Chi phi kiem tra chat lugng coc 

5.57% 

Cong 

30.57% 
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